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LEGISLATION TO PREVENT FOREST FIRES. 

The frequency and Seriousness of forest fires during 
the past autumn prove that the present laws for the 
protection of the forests are inadequate. We are of 
the opinion that negligence or inexcusable careless- 
ness is responsible for the majority of the fires, not 
merely in the Adirondack regions, but also in the 
fire-swept districts of Minnesota, Michigan, and Wis- 
consin. If this carelessness be measured by the mag- 
nitude of the disasters of which it is the original 
cause, it takes on surely a strong flavor of criminality. 
For it is no excuse to say that the hunter who fails to 
extinguish his campfire, or the settler who leaves the 
edges of his clearing burning through the night in 
proximity to inflammable forest timber, does so with- 
out any thought of the loss of life or property which 
may result from his carelessness; for he is well aware 
of the fact that such smoldering fires may, and do, 
start great conflagrations, and that in these conflagra- 
tions it frequently happens that not one but many 
human lives are sacrificed. If such carelessness in the 
presence of this knowledge be not criminal, a new 
definition must be found for this last-named word. 

Our attention has recently been drawn to the fact 
that in Canada there is a strong movement on foot, 
urging the government to follow a more definite course 
of action in the protection of the forests, and to make 
the breach of the forest-protection laws punishable by 
imprisonment, without the option of any fine. -; The 
object aimed at by the suggested legislation is, hot 
merely to increase the number and enlarge the powers 
of the forest wardens, but also to compel: every camper 
to either extinguish his fire or keep- it under, guard; 
to require every settler, railway contractor, or railway, 
in clearing lands, to maintain a guard by night as 
well as by day, so long as the stumps are burning, and 
to prevent any stumps .or underbrush being fired with- 
in a reasonable distance of the standing timber; and 
finally, to make the railways and factories whose 
tracks or works are within the forest area responsible 
for the protection of the forest to a given distance on 
each side of the railway track or factory. 

We commend, this subject to the attention of the 
legislatures in those States most nearly affected. It is 
certain that legislation bringing the. careless starting 
and neglect of- fires within the range of the criminal 
law would prove a' most speedy and effective check 
upon the present annual destruction of life and prop- 
erty. 

NEWPORT CONFERENCE APPROVES DESIGNS OF NEW 
BATTLESHIPS, 

The fact that' the Newport Conference, whieh was 
composed of over fifty sea-going officers and only four 
officers of the Construction Corps, has approved of the 
design of the, "North Dakota" and "Utah" classes, must 
be considered as the most complete refutation of the 
recent criticism of our navy that could possibly have 
occurred. There is ho gainsaying the significant 
character of this Conference. In age, experience,, and 
ability, and the varied rank represented, the Confer- 
ence was broadly representative of the navy, and the 
people of the United States may accept its word of 
approval as final. 

The motive for the Conference is to be found in that 
campaign of bitter criticism of our warships as built, 
building, and designed, which, originating about a 
year ago in an article that appeared in a monthly 



magazine, culminated in a, recent letter of Com- 
mander Key, U. S. N., addressed to the Navy De- 
partment, which, contained a criticism of the de- 
signs of the "Delaware" and "North Dakota." Com- 
mander Key's criticisms, briefly summarized, were as 
follows: First, that the 5-inch armor protecting the 
secondary battery should be removed as useless, and 
the weight devoted to turrets. in .which, these guns 
should be emplaced, or, as an alternative, that the 5- 
inch guns should be mounted on the tops of the 12- 
inch gun turrets; that more protection should be 
given to the ends of the "North Dakota"; that the 
location of a certain magazine between the engine 
and fire rooms was inadvisable; that No. 3 turret 
should be placed abaft the engine room; and that Nos. 
3, 4, and 5 turrets should be placed diagonally across 
the after deck, so as to secure axial fire aft for all 
three. The letter also directed attention to the sup- 
posed inferiority of American to foreign guns; to the 
question of the normal waterline and the depth of the 
armor belt; and to the overdraft of battleships already 
constructed. 

We have before us a draft of the digest of the pro- 
ceedings of the Conference, which the Acting Secre- 
tary of the Navy has issued for the enlightenment 
of the public upon this sadly confused question; 
and we must confess that, after a careful reading of 
the resolutions adopted by the Conference, we are im- 
pressed with the completeness with which it rejected 
the most important of the above-noted criticisms of the 
"North Dakota." Although the Conference recom- 
mended the thickening of the upper casemate armor 
from 5 to 6% inches, it must be borne in mind that 
even this is quite unequal to keeping out large armor- 
piercing projectiles. Only too gladly would our naval 
constructors protect this secondary battery with 8 or 
9-inch armor, could this be done without exceeding 
the limit of weight Of .20,000 tons imposed by Con- 
gress. Commander Key's suggestion to place splinter- 
proof armor around the uptakes on this deck was 
adopted, and we think the suggestion is a good one; 
but this uptake armor would be useless were the 5- 
inch side armor removed as Commander Key sug- 
gests. The 5-inch (now 6%-inch) armor will serve to 
explode the heavy projectiles, and the splinter-proof 
armor will then have a good chance to stop the frag- 
ments. The suggestion to mount the 5-inch guns on 
the top of the 12-inch gun turrets is impracticable. 
The British "Dreadnought" mounts her corresponding 
gungi in this position, and the critics seem to be ob- 
sessed by the "Dreadnought." But the fact that, she 
mounts 12-pounders upon her main turrets is no guar- 
antee that the far heavier 5-inch gun would give satis- 
faction if so mounted. It- really looks as though the 
sea-going officers have, even at this late day, a lin- 
gering fondness for the double-deck turret idea. This, 
by the way, was one of their own suggestions, and it 
now has the distinction of being, the most serious 
blunder ever committed in the arming of our ships. 

Although the Conference decided that the 5-inch 
guns, if mounted on the gun deck, could not be fought 
under certain conditions of weather, the Conference 
perfectly : well understood' that, this is the principal 
position in which they mast be mounted, if. they are. 
to be carried at all. The Japanese,; Germans, and Rus- 
sians carry these guns on the same deck.- They can- 
not be' mounted on the main deck.'.since theywould 
be-in the way of the fire of the 12-inch guns; and, if 
carried at a higher elevation, it would involve a ; : se- 
rious increase in weights, and greatly complicate the 
question of , the stability of the ship. 

In addition -to the recommendations regarding the 
5-inch battery, the Conference recommended that means 
of refrigeration be applied to all magazines; that two 
fire-control masts, similar to those tried on the 
"Florida," be installed; that ventilating pipes and 
funnels be kept as low as possible; and it also made 
minor suggestions regarding the location of search- 
lights, the provision of bridge facilities for naviga- 
tion, and the arrangement of torpedo-control stations. 

The Conference decided that the 45-caliber guns now 
afloat in our navy are equal to the latest 12-inch guns 
afloat in the British navy, and that no change in the 
number and type of the main battery guns- of the 
"North Dakota" and "Delaware" is desirable at' pres- 
ent. In regard to the much-debated position of water- 
line armor, the. Conference decided that the lower 
edge of the armor should be placed with reference to 
that waterline at which, the ship is most likely to float 
when engaging in battle. It decided that this most 
probable waterline is that at which the ship would 
float with full supply of ammunition and two-thirds 
supply of stores and fuel on board. It was further 
resolved that the lower, edge of the waterline belt 
should be placed 6 feet below the most probable fight- 
ing draft as defined by the Conference, and that the 
lower edge of the armor belt of the "North Dakota," 
being within a few inches of that line, is substantially 
correctly placed. 

Perhaps the most reassuring to the general public 
of the resolutions adopted by the Conference as to the 
excellence of our battleships, is the following: "Re- 



solved, That the votes of the Conference upon reso- 
lutions based upon several characteristics of the de- 
sign of the 'North Dakota' are not to be considered 
in any way as adverse criticism of the design of the 
'North Dakota' as a whole, as it' is recognized that 
material sacrifices of weight and space have to be 
made in order to place five two-gun, 12-inch turrets 
on the middle line and to attain, a speed of 21 knots, 
which should give an offensive 12-inch broadside fire 
to the 'North Dakota' equal to that of any other war- 
ship afloat or known to be designed at the present 
time. Passing from the consideration of specific 
minor defects, the Conference believes that the design 
of the 'North Dakota' and 'Delaware' is an excellent 
one. The Conference recommends, that the present ar- 
rangement of turrets of the 'North Dakota' be adhered 
to in the 'Florida' and 'Utah.' " 

Limitations of space prevent our notation here of 
other resolutions, which recommend that the thick- 
ness of the belt and casemate armor of the "Florida" 
and "Utah'.' be the same as on the "North Dakota" and 
"Delaware"; and that to carry out the President's in- 
structions to "submit recommendations for the 'Utah' 
and 'Florida' that will involve practically no delay in 
their plans," the Conference recommended that the 
designs of the "North Dakota" and "Delaware" be ac- 
cepted for the "Utah" and "Florida," subject to certain 
minor modifications. 

It is significant that in spite of the fact that the 
plans for the "North Dakota" and "Delaware" were 
approved eighteen months ago, and that, many ad- 
vances and improvements in naval material and ideas 
have taken place during that period, these plans were 
approved after a. most searching examination and 
criticism by naval officers, and were found to be so far 
satisfactory that they were adopted with minor modi- 
fications, for our two latest ships, the "Utah" and 
"Florida." 

A significant tribute, furthermore, to the good work 
being done in our Bureau of Construction is the fact 
that the latest designs for ships of the "Dreadnought" 
type by foreign naval constructors show a strong ten- 
dency to copy the leading characteristics of our two 
"Dreadnought" classes, the "South Carolina" and the 
"Michigan." We refer to the placing of all guns on 
the center line of the ship, and arranging them in 
pairs, so that the guns of one turret may fire above 
the roof of the adjoining turret. A reference to the 
drawings of recent battleships, as published in our 
later articles on the Leading Navies of the World, will 
show how widely this distinctly American plan is be- 
ing followed. 

DETECTION OF SULPHUROUS ACID IN FOODSTUFFS. 

Commercial gelatine sometimes contains sulphurous 
acid, which may be detected and estimated as follows: 
20, parts by .weight of dry gelatine are immersed in 
500 parts .of water in a glass flask. After standing 
12 hours, the flask is heated on a steam bath until 
the gelatine is dissolved. To the neck of the flask is 
fitted- a cork through which pass three glass tubes. 
The first tube, which extends to the bottom of the 
flask, is connected with a carbonic acid generator. 
The second tube ends immediately beneath the cork 
and is connected with a Will's tube fitted with a solu- 
tion of iodine and potassium iodide (5 parts iodine, 
7.5. parts potassium iodide, 1;000 parts water). The 
thirfl tube dips below'the surface of the liquid in tho 
flask SH6 bears a funnel, provided with a stopcock. 
The -stream of carbon dioxide ;is first allowed to flow 
through, the unheated''ap.parat,us 1 :fdr-ten minutes. The 
flask is then heated to a: temperature not exceeding 
158 deg. F., and -25. pai;ts of a 10 per cent solution of 
phosphoric acid : are ^introduced through the funnel. 

The sulphurous acid combines with oxygen, derived 
from the phosphoric acid, and 'forms sulphuric acid 
which is icarried over to the Will's tube by the stream 
of gas. The operation is continued for an hour and 
the sulphuric acid is then estimated in the usual 
way from the change of tint of the iodine solution. 
The presence of sulphurous acid in other foodstuffs 
can be detected by the same method. 



Several months we. described the method of extract- 
ing venom from Lachesis trigonocephalies, a deadly 
serpent popularly known as the lancehead viper, and 
of preparing the venom for homeopathic purposes.; The 
medical use of lachesis venom was first suggested in 
the latter half of the last century by Dr. Constantine 
Hering, and all the venom in homeopathic use up to- 
last year, was of his extraction. Hering, in his pub- 
lished writings, repeatedly reiterated that the venom 
he used for the remedy, Lachesis, was obtained from 
the Lachesis Trigonocephalus, but since there is in the- 
Museum of the Philadelphia Academy of Natural Sci- 
ence a mounted specimen of Lachesis Mutus, labeled 
with Dr. Hering's name, it was supposed by some that 
the Mutus and not Trigonocephalus was tho variety he 
employed. In order that both preparations might ba 
vailable, the venom of a Lachesis Mutus (Bushmaster) 
has now been extracted by Messrs. Boericke and Run- 
yon and prepared for homeopathic use. 
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ENGINEERING. 

In a paper read before the Society of Naval Archi- 
tects and Marine Engineers, Henry Penton states that 
the oldest iron ship in the world is the United States 
warship "Michigan," the material for whose construc- 
tion was "dragged across the mountains from Pitts- 
burg to Lake Erie," where the ship was built, as long 
as sixty-six years ago. 

A cave-in or slide of a portion of the preliminary 
work on the Gatun dam is causing considerable com- 
ment. The Chief Engineer of the Canal Commission, 
however, states that the mishap is of slight impor- 
tance, and affords no cause for anxiety as to the sta- 
bility of the dam itself when it shall be completed. 

Our Consul-General to France writes of a rubber- 
asphalt pavement which is being used in that coun- 
try. The material is a product resulting from the as- 
sociation of asphalt and rubber. It is said to be more 
plastic and more adhesive than pure asphalt, and to 
resist higher temperatures. Experimental work cov- 
ering- a period of six years in such cities as Paris and 
Iflrons has given good results. 

With the completion of the vast irrigation works 
now being carried on by the federal government in 
our western States, this country will possess three of 
the greatest dams in the world. The Shoshone dam, 
with a height of 326 feet, and the extremely short 
length of 175 feet, will store 456,000 acre-feet of water; 
the Pathfinder dam, 215 feet high and 226 feet long, 
will store 1,025,000 acre-feet; while the Roosevelt dam, 
284 feet in height and 1,080 feet long, will store 1,284,- 
000 acre-feet. The most notable structure comparable 
with these is the Assouan dam, which, after the work 
of increasing its height has been completed, will im- 
pound 1,860,000 acre-feet of water. 

Work is being rushed on the new Ambrose channel, 
which is to form the entrance to New York harbor, in 
order to open the channel as early as possible to a 
depth of 40 feet for a clear width of 1,000 feet through- 
out the whole of its length. The finished channel 
will be 2,000 feet in width by 40 feet deep. In the 
last report the least depth over the 1,000-foot width 
is given as 37 feet; but, as a matter of fact, nearly 
the whole area has already been dredged to the 40- 
foot limit. Up to the present time, 54,000,000 cubic 
yards have been removed. Four seagoing dredges are 
continually at work, and they are expected to com- 
plete the channel in about two years from the present 
time. 

The recent trial of the British battleship "Invin- 
cible," in which she attained, under reduced power, 
a speed of 25 knots, was followed by a full power trial 
in November, when she steamed at the unprecedented 
speed of 28 knots on a continuous run of eight hours' 
duration. This is certainly wonderful going for a 
ship protected with 7 inches of armor and carrying 
a battery of eight 12-inch guns. It is 9 knots faster 
than the speed of any battleship now in commission 
in our navy, and 2 knots faster than the one-mile 
trial speed of our swift cruisers of the "Salem" type. 
Moreover, it exceeds by 2 knots and 2% knots respec- 
tively the trial speed of the, "Lusitania" and "Maure- 
tania," which are to-day the fastest merchant ves- 
sels afloat. 

We have before us a photograph of a steam rotary 
excavator built for digging irrigation canals, which 
forcibly illustrates the natural aptitude of the aver- 
age American for mechanics. The machine, which 
was built by a farmer on his ranch 120 miles from a 
machine shop, is drawn by a 110-horse-power traction 
engine, from which it takes its steam for driving two 
auxiliary engines. It carries a drum, 30 inches in 
diameter by 30 inches in width, upon whose face is a 
series of 4-inch cutters, which are driven at a speed 
of 450 revolutions a minute. The excavated material 
is thrown forward upon a cross conveyor, which de- 
livers at the desired height or distance from the canal. 
Although the machine is crude in construction, it has 
shown a capacity of 500 cubic yards an hour in hard 
soil, and of about 1,000 cubic yards in soft unpacked 
scil. The cost of operation works out at $2 an hour. 
The Boston elevated railroad had not been many 
months in service before it was discovered that the 
rails on the curves were wearing out at an astonish- 
ingly rapid rate. The tracks were first laid with 
Bessemer rail having the low percentage of 0.45 of 
carbon; and, after about three months of service, these 
rails, where they were laid on curves, were so greatly 
worn that they had to be replaced.. In 1902 some ex- 
perimental manganese rails were laid on a curve of 82 
feet radius; and these rails remained in service until 
August of the present year. A comparison of these 
rails with the Bessemer rails shows that the latter 
wore down 0.065 of a foot in forty-four days, whereas 
the manganese steel rail wore down only 0.046 of a 
foot in 2,291 days. According to Mr. H. M. Steward, 
the companj* have tested other kinds of rail, made 
specially by the Bessemer or open-hearth process, in- 
cluding some of nickel steel; but none of these ap- 
proaches the manganese rail in wearing qualities. 



ELECTRICITY. 

An electric charging launch has just been built as 
an auxiliary to the electric yacht "Cascapedia," so as 
to increase the radius of action of the yacht, and make 
it independent of shore charging stations. The launch, 
which is named the "Kilowatt," carries sufficient fuel 
to enable her to be operated 100 hours, and during 
this time she can recharge the yacht about a dozen 
times. This is the first electric auxiliary launch ever 
built. 

Permission has been applied for by the New York, 
New Haven & Hartford Railway to electrify the Har- 
lem River and Portchester Railroad. This line runs 
through Mott Haven to New Rochelle, where it joins 
' the main line. The fact that this line is to be electri- 
fied indicates that it will be used for extensive pas- 
senger service, as it would be hardly worth while to 
change to electricity if freight is to be the principal 
traffic. 

The Austrian government intends to electrify its 
mountain railways, and has been studying the question 
of hydro-electric plants in Scandinavia. . According to 
a report recently made to the government, Norway has 
a total water power of 28,000,000 horse-power, Sweden 
10,000,000 horse-power, and Finland of 4,000,000 horse- 
power. The plants of these countries now in operation 
or under construction have a total capacity of 500,000 
horse-power. 

Ten thousand electric flatirons are to be loaned to 
reliable customers of the Chicago Edison Company 
for a period of six months. The object of this is to 
popularize the use of electricity in the household, and 
lead to the introduction of other electric utensils. 
While these irons are loaned out for six months only, 
it is intimated that if the plan proves a success, they 
may be permitted to remain in the hands of the con- 
sumers for an indefinite length of time. 

An interesting example of the displacing of steam 
by electricity is to be found in the up-to-date laundry. 
The electric motor is used to provide an individual 
drive for the various machines. The principal advan- 
tage of electricity over steam in this particular appli- 
cation lies in the fact that many of the machines are 
idle for a large part of the time, and the driving motor 
of such machines need only be consuming power when 
its services are required. In addition to this, greater 
variations of speed are possible with the electric mo- 
tor, and the machine may be driven at exactly the 
speed desired. No overhead shafting or belts are 
used, thus doing away with the dust and dirt that 
accumulates in the steam laundry. 

The street sweepers that operate at night on the 
more important boulevards of Chicago have found 
their work hampered and rendered dangerous by the 
carriages and automobiles that throng these avenues. 
In order to relieve this danger, each man is now pro- 
vided with an electric lamp, which is attached to his 
helmet. A 2-volt 6-ampere tungsten lamp is provided, 
and this is fed from a storage battery in the sweeper's 
hip pocket. The entire outfit weighs less than a 
pound, and the lamps will burn for ten hours without 
recharging. The sweeper does not have to give the 
apparatus any care, as it is properly connected up 
and fitted to him when he starts out to work at night, 
and needs no attention until he returns from work in 
the morning. 

The use of axle lighting systems in railway cars 
has reached a greater perfection in England than in 
this country. Of the 30,000 cars thus equipped in 
England by a single company, none is provided with 
any auxiliary system of lighting. This fact makes it 
imperative that every attention be paid to the electri- 
cal equipment to keep it in order. In this country 
we do not show sufficient confidence in electric light- 
ing systems to depend upon them alone. Other forms 
of light ar£ invariably used with the electric lights, 
and the former are apt to be better cared for, because 
their operation is better understood by the unskilled 
workman. In England the axle car lighting system 
is so standardized, that each road makes repairs in 
any of the cars of a foreign road that may happen to 
run over its lines. 

Some time ago a magnetic phonograph was invented, 
which the inventor hoped to use in connection with 
the telephone to receive and record messages in the 
absence of the owner of the phone. The objection to 
this system was that a person calling up a number and 
receiving no response was not inclined to deliver his 
message to something so intangible as an unresponsive 
and apparently inanimate machine at the other end 
of the wire. The daily press reports a new improve- 
ment along this line, in which a phonograph is pro- 
vided to answer calls of telephones when the person 
called is out. The person before leaving will deliver 
a message to the phonograph stating when he will re- 
turn, where he is going, or where he may be called, 
and this the phonograph will automatically repeat 
twice to each call. This it will do, no matter how 
many calls there may be. 



SCIENCE 

Dr. Charcot, the French explorer who is on his v;ay 
to the South Polar regions, left Buenos Ayres on No- 
vember 27. 

Mme. Curie, who with her husband, the late Prof. 
Curie, discovered radium, has been appointed Chief 
Professor of Physics in the Faculty of Sciences, Paris 
University. Mme. Curie succeeded her husband in 
the professorship held by him in the Faculty of Sci- 
ences before his death. 

Mr. Horace H. Poole has recently determined the 
heat evolved by pitchblende by means of a delicate 
thermocouple. With 560.7 grammes of pitchblende 
in an atmosphere of nitrogen, the temperature steadied 
at 0.0092 deg. C. above the surroundings. This cor- 
responds to a heat leakage of- 0.053 calorie per hour. 
Hence the amount per gramme per hour is 0.000094 
calorie. The amount expected from the radium pres- 
ent is about half of this. 

A German patent specification describes a process 
for preserving milk by removing all dissolved oxygen 
by means of the addition of a small quantity of fer- 
rous carbonate. The process is based on the fact that 
freshly precipitated ferrous carbonate in the presence 
of oxygen immediately assimilates oxygen and evolves 
an equivalent quantity of carbon dioxide. One part 
of ferrous carbonate is sufficient for 50,000 parts of 
milk, and the properties. of the milk are not altered 
in any way by the addition, which should be made 
before the milk is boiled. 

Dr. Otto Rosaner recommends the employment, in 
soapmaking, of fatty acids distilled in copper vessels, 
and asserts that every large soap factory would find 
it profitable to install a distilling apparatus. The 
fatty acids subjected to distillation should be free 
from water and should not contain more than 5 per 
cent of neutral fat or more than 1/5 per cent of ash. 
These requirements may be satisfied by washing the 
crude fat with dilute sulphuric acid, in order to sepa- 
rate the fatty acids, and treating the latter, after 
their separation, with concentrated sulphuric acid. 
In most cases the distillation' may be conducted at 
temperatures between 450 and 480 deg. F.' Distilla- 
tion in two stages is recommended in preference to 
continuous distillation, as . it both increases the quan- 
tity and improves the quality of the product. 

A Swiss patent has been granted to a Berlin firm 
for an explosive mixture composed of sulphur, sodium 
nitrate, small quantities of potassium nitrate and a 
chromate, and a carbonaceous material of fatty or 
resinous character which melts between 85 and 400 
deg. F., becomes plastic and adhesive when heated, 
and is impervious to water. These ingredients are 
thoroughly mixed, without the addition of water, and 
are subjected to high pressure and temperature. The 
explosive is fired with a fuse, like gunpowder, to 
which it is claimed to be superior in the following 
respects: The products of combustion are less volu- 
minous, less irritating to the lungs, and settle more 
rapidly; the explosive never becomes moist, cannot 
be ignited under 660 deg. F., burns more quietly, is 
less sensitive to blows and shocks, and possesses 
greater explosive power. The same firm has patented 
a safety explosive composed of ammonium nitrate 
mixed with one-fiith its weight of dinitro or trinitro 
compounds of the aromatic series, dissolved in a 
suitable medium. Potassium nitrate may be substi- 
tuted for ammonium nitrate and metallic powders 
may be added to increase the explosive action. 

Since Prof. Leduc, of Nantes, read his paper at the 
annual meeting of the British Medical Association, 
in 1907, on ionic medication, a great deal of work has 
been done on this subject in England. Prof. Leduc 
proved the efficacy of this method of local application 
of drugs by a striking experiment. He soaked a pad 
of lint in strychnine solution and strapped it to the 
ear of a rabbit. . He then passed a current through 
the wet pad and the rabbit's ear, with the consequence 
that a rapidly fatal result occurred from strychnine 
poisoning. Ionic medication, or cataphoresis, has now 
been applied to the treatment of various conditions — 
skin affections, warts, ringworm, sciatica, and rheu- 
matism. The treatment of rodent ulcer by zinc ions 
has been very successful. Among the cases already 
reported may be mentioned a case of rodent ulcer in 
the University College Hospital, which was treated 
by zinc ionization in the following manner: The ulcer, 
which was about the size of a threepenny piece and 
situated on the chin of an elderly man, was thor- 
oughly treated with a solution of sulphate of zinc, 
then covered with lint soaked in a similar solution, 
and a positive zinc electrode applied to the lint. A 
moderate current was then passed through the lint 
and ulcer for some ten minutes, as a result of which 
the malignant ulcer rapidly healed. Copper ioniza- 
tion has been tried with success in the treatment of 
ringworm. Salicylate of sodium and iodine have been 
used in this way for sciatica. — New York Medical 
Journal. 
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BRAZILIAN BATTLESHIP " MINAS GERAES"— MOST 
POWERFUL FIGHTING SHIP AFLOAT. 

It is a curious anomaly that the most powerful fight- 
ing ship afloat should belong to a South American 
republic. The fact that this ship will fly the Bra- 
zilian flag is due to the reorganization of their navy, 
which is now being undertaken by the Brazilian gov- 
ernment. Originally it was 
their intention to build 
three battleships of- mod- 
erate displacement, supple- 
mented with a few armor- 
ed cruisers, scouts, and de- 
stroyers. The events of 
the Russo-Japanese war, 
however, and the construc- 
tion of the British "Dread- 
nought" led the authorities 
to greatly modify their 
plans, by discarding the 
armored cruisers and put- 
ting the contemplated ex- 
penditure into three great 
battleships, which should 
embody the latest develop- 
ments of naval construc- 
tion. The working out of 
the plans were intrusted to 
the Elswick firm, who de- 
signed the fine ship which 
forms the subject u£ our 
front-page illustration. A 
sister ship is now under 
construction by Messrs. 
Vickers' Sons & Maxim at 
Barrow-in-Furness. 

The principal dimensions 
of the "Minas Geraes" are 
as follows: Length 500 
feet, breadth 83 feet, and 
displacement, on a normal 
draft of 25 feet, 19,500 
tons. The vessel will be 
driven by reciprocating en- 
gines at a speed of 21 

knots. She will be able to stow 2,000 tons of coal in 
her bunkers; and arrangements have been made for 
the storage also of several hundred tons of oil fuel in 
her double bottom. 

The armor protection is very complete. It consists 
of a belt 9 inches in thickness which extends from 
stem to stern, being slightly tapered toward the ends. 
This armor, throughout the lengtth of the citadel, 
is carried to the upper deck, and affords an unusu- 
ally complete protection to the broadside battery of 4.7- 
inch guns. In addition to protecting the secondary 
battery, the side armor will prevent the entrance of 
shells below the gun deck, on which fourteen of the 
4.7-inch guns are mounted, and its association with a 
protective deck carried slightly above the waterline 
will insure excellent protection to the machinery, boil- 
ers, and magazines. A novel feature in the protection 



is the provision of an extra thick steel deck above the 
central citadel. In addition to the fourteen 4.7-inch 
guns on the gun deck, eight of the same caliber are 
carried at a higher level on the superstructure, where 
they are mounted behind shields and are otherwise 
protected. 
The most interesting feature of the ship is the un- 




RESTTLTS OF THE ATTACK OF ARMOR FOR THE "MINAS GERAES" BT FOUR 9.2-INCH ARMOR-PIERCING 
PROJECTILES. MAXIMUM PENETRATION, 3 INCHES. NO CRACKS. PROJECTILES BROKEN UP. 

usually heavy main battery, which consists of no less 
than twelve 12-inch guns mounted in pairs in six bar- 
bettes. Four of these guns are mounted forward of 
the superstructure, four aft, and two on either beam. 
The mounting of the forward and after guns is similar 
to that adopted in our own "South Carolina" and 
"Michigan," four of the guns being mounted in twin- 
gun turrets on the upper deck, and the other four being 
carried at a sufficiently higher level to enable them 
to swing clear of the roof of the upper deck turrets, 
as shown in our illustration. The two remaining tur- 
rets are mounted well out on either beam amidships, 
the superstructure forward and aft being cut away so 
as to permit their guns to fire parallel with the axis 
of the ship. This arrangement allows an end-on com- 
centration of fire, which is much greater than that of 
any other ship of the "Dreadnought" type except the 



German vessels of the "Nassau" class, the concentra- 
tion of fire being as follows: Ahead and astern, eight 
12-inch and six 4.7-inch; upon either broadside, ten 
12-inch and eleven 4.7-inch. These figures are inter- 
esting for comparison with the broadside fire of 
other ships of the all-big-gun type. Thus comparing 
merely the guns of the main battery, the British 

"Dreadnought" can con- 
centrate six 12-inch ahead, 
six astern, and eight on 
the broadside. Our "North 
Dakota" can fire four 
ahead, four astern, and 
ten on the broadside. The 
Japanese "Aki" can con- 
centrate two 12's and four 
10's ahead or astern, and 
four 12's and six 10's on 
the broadside. The Ger- 
man "Nassau" can fire 
eight 11-inch ahead or 
astern, and twelve on the 
broadside. The 11-inch, 
however, is a much less 
powerful piece than the 
12-inch carried by the Bra- 
zilian ship, whose end-on 
fire must be considered as 
more powerful, and her 
broadside of about the 
same power as that of the 
"Minas Geraes." 

The 9-inch armor was 
fabricated by the Krupp 
process, and it will be 
seen from the accompany- 
ing illustration, showing 
the results of a test of one 
of the plates at the prov- 
ing ground, that the armor 
is of exceedingly fine qual- 
ity. The attack on the 
plate was made by a 9.2- 
inch gun, firing 380-pound 
Firth shells, three rounds 
being fired at a velocity of not less than 1,850 foot- 
seconds from a distance of a little under 100 yards. 
The first shot, which struck with an energy of 9,497 
foot-tons, was completely smashed against the platey 
the penetration being very slight, and no cracking of 
the plate being apparent. The second shot penetrated 
about 2 inches without being able to crack the plate; 
and the third, which struck the lower part of the plate 
in the center, failed also to produce any cracking, and 
merely served to shake out of the plate the points of 
the other shots which had become imbedded. The 
plate was accepted on the strength of these results, 
but it was determined to give it an additional and 
more severe test, by firing one more shot at a velocity 
of 1,977 feet per second and an energy of 10,312 foot 
tons. This severe test also failed to crack the plate; 
the penetration was not over a few inches, and the 




Fig. 1»— Lightning flashes showing separate rushes 
and black discbarge. 




Fig. 4.— Spectrum of a spark from a 
static machine. 





Pig. 2.— LIghtnitiar flash showing long Interval 
between rushes. 




Moving camera apparatus for photographing 
lightning flashes. 

NEW DISCOVERIES ABOUT LIGHTNING.— [For description see page 430.] 



Fig. 8.— A spectrnm photograph of a 
lightning flash. 
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point remained imbedded in the plate. The maximum 
amount of bulging at the back of the plate, in the line 
of points of contact, was not over 1.5 inches. 



A HYDRAULIC DRIVS SYSTEM. 
The fact that the internal-combustion engine depends 
upon momentum of its moving parts to bridge the gaps 
between explosions, makes 
it impossible to start the 
engine under load, and 
materially lessens its effi- 
ciency as its speed is re- 
duced under load. For 
this reason it is necessary 
to provide clutches and 
variable speed gears, which 
will permit of reducing 
the speed at the point of 
application of the power, 
while the engine itself op- 
erates under such a speed 
as will yield the highest 
efficiency. A perfect me- 
chanical variable - speed 
gear has yet to be discov- 
ered, and so far we have 
been obliged to worry 
along with systems, so ab- 
horrent to the mechanical 
engineer, of operating by 

jerks from one speed to another. Prom time to time 
efforts have been made to overcome the difficulty by 
the use of a flexible medium such as electric or hy- 
draulic drive, between the gasoline engine and the 
point of application of the power. But, hitherto, the 
operation of these systems has not been such as to 
warrant their commercial application. 

A new system has just been developed by Charles M. 
Manly, who is probably best known for his work with 
the late Samuel P. Langley in the development of 
an extremely light gasoline motor for use on the Lang- 
ley aeroplane. Mr. Manly's transmission is hydraulic; 
but oil is used instead of water, because of its lubri- 
cating and non-freezing qualities. The oil is circu- 
lated in a closed cycle by means of a pump driven 
directly by the internal-combustion engine, and in the 
oil circuit one or more motors are included, which are 
located where the power is to be applied and which 
are driven by the circulating oil. The key to this 
system lies in a special form of double eccentric, the 
throw of which may be varied from the central or 
zero position, in either direction, so as to vary the 
stroke of the pistons to any degree within the limits 
of the mechanism. 

In the accompanying illustrations we show the drive 
system as applied to the operation of an automobile 
truck. The pump which circulates and generates the 
pressure in the oil is indicated at A in the diagram, 
while one of the motors, of which there are two, one 
for each of the rear wheels, is indicated at B, the 
other being removed for clearness. It will be observed 
that the drive system does away with all gearing 
between the engine and the wheels, with the exception, 
of course, of sprocket and chain connections between 
the motors and the wheels. The differential gearing 
and the brake are done away with, as well as all vari- 
able-speed devices. A single lever controls the stroke 
of the pump pistons, and the pressure of the oil being 
directly dependent upon the pump stroke, this con- 
trols the speed of the wheel motors, and consequently 
of the truck. The engine may be run continuously 
at^full speed, in fact there is no necessity for chang- 
ing it for any purpose; 
setting of the eccentrics 
in the no-throw position 
brings the pump to rest, 
when its stationary pis- 
tons will completely block 
the circulation of the oil, 
preventing the motor from 
operating, and thus pro- 
viding an efficient brake. 
As the motors are con- 
nected "in parallel," to 
borrow an electrical term, 
differential gearing is un- 
necessary, for they will, 
adapt themselves to the 
variations in load on the 
two wheels, as the car is 
rounding a curve; in fact, 
there can be no more per- 
fect differential system. 
The advantage of this 
drive for use on trucks is 
that it does away entirely 
with all complicated mech- 
anisms that would require 
a skilled . operator. The 
truck shown in our illustra- 
tion is loaded with sand to 
a weight of 9,000 pounds. 
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It has been in constant uje under this load, and under 
the most exacting road conditions, for over a year, 
and always in the hands of unskilled operators. The 
Manly Drive Company keeps this truck so loaded for 
testing and demonstrating, and frequently brings in 
a load of an additional ton or two of material over 
the roughest kind of roads without troubling to re- 




A 5-ton motor truck fitted with a hydraulic drive system. 

move the dead weight always carried. For this pur- 
pose a small gasoline engine, formerly used in a run- 
about of 16 nominal horse-power, is amply sufficient. 
Motor trucks now in use for similar work require a 
30- or 40-horse-power engine. Makers will admit 
that for a gross weight of say 10 tons, a speed of 
6 miles per hour, grades not to exceed 5 per cent, and 
average road conditions, the drawbar pull rpnm'rrs 
only one-fourth to one-third of that power, but the 




The hydraulic engine. An engine drives 
each wheel. 

balance is necessary for reserve, especially for start- 
ing on up grades. The great advantage of the Manly 
drive is that the available power can be increased 
inversely as the speed, the maximum torque being 
available exactly when it is most needed in starting 
from rest without increase of engine power, and the 
maximum engine power being required only under the 
most favorable conditions, i. e., under the maximum 
speed of the car or truck with radiator and circulation 
giving their maximum effect. This is just what is 




Top view of the hydraulic drive, showing control valve (C) pressure pump (A) and one engine (B) 

assembled in track chassis. 

A HYDRAULIC DBIYS ITIXUC, 



least possible with drive systems at present in vogue 
for gasoline automobile use, as is evident to anyone 
who has tried to start his car up a steep grade. The 
engine must be run up to speed to attain its efficiency, 
the brake cautiously released to avoid running back, 
and the dutch as cautiously engaged, even if there 
be no necessity for a change of gear in such a situa- 
tion, all of which difficul- 
ties are eliminated by the 
Manly drive on account of 
the above-mentioned fea- 
tures and the absolute 
braking effect of the oil 
under pressure in the sys- 
tem whenever the pump is 
even momentarily station- 
ary. 

In the demonstrations 
made for the Scientific 
American, the bulky motor 
truck with its 9,000-pound 
load was backed and man- 
euvered into and out of 
close corners, both in the 
yard and in crowded street 
traffic, with the utmost 
ease and quiet, and none of 
the starting and stopping 
of engine, engagement and 
disengagement of clutch, 
and screech of changing gears, so noticeable when 
an automobile merely draws up to a sidewalk in 
a crowded street, while quick changes from full 
speed ahead to reverse were made, which, with the 
momentum accumulated by the 20 tons gross of car 
and load, would have torn the teeth out of any known 
system of change-speed gear. 

The driver of the truck, who is shown in the pho- 
tograph, has never driven an automobile, and would 
not know how to drive one. All he knows about 
the auto truck is that when he moves the 
lever forward, the truck will move forward at a 
speed proportionate to the position of the lever; 
that on bringing the lever back to central position, 
the truck will be brought to an absolute standstill 
without requiring any brake; and that on further 
withdrawing the lever, the truck will move backward 
in the same proportion. It is obvious that the altera- 
tion of the throw of the eccentric must be against the 
pressure of the oil, which would be a laborious and 
sometimes impossible operation if the actual movement 
of the parts were effected by the manual lever. This 
is overcome by the introduction of an ingenious de- 
vice, by which the oil pressure itself changes the eccen- 
tric throw. The hand lever operates only a pilot valve, 
the casing of which is shown at G, admitting oil from 
the circulation to the eccentric-operating mechanism, 
and returning to a neutral position when sufficient 
movement of the latter has been made. 

During the entire year of operation, the hydraulic 
drive system of the truck has required no repairs 
whatsoever. The mechanism was provided with ad- 
justments, so as to take up any wear of parts, but so 
little wear has resulted, due largely to the lubrication 
of the oil circuit, that, in the machines now building, 
no such provisions for adjustment are considered 
necessary. The only attention the hydraulic system 
requires is that at the end of each week a pint of oil 
must be added to replace the oil lost by friction in 
the stuffing boxes. 

The possibilities of this system for trucking are very 
alluring. Instead of gasoline engines, kerosene engines 

could be used. Heretofore, 
kerosene engines have fail- 
ed for automobile work, be- 
cause they do not permit 
of the variations in speed 
that are possible in gaso- 
line engines. A number of 
these automobile trucks 
could be started from a cen- 
tral station by a skilled 
man, who would see that 
the engines were in proper 
working condition. Once 
the engines were started 
running, they could be left 
in operation the entire day. 
A n ordinary truckman 
could then drive the ma- 
chine without giving 
thought to the engine, his 
only attention being devot- 
ed to the steering wheel 
and the single lever that 
controls the starting, stop- 
ping, and reversing of the 
machine. A truckman 
would be much better fit- 
ted for this work than the 
skilled chauffeur, because 
he would know better how 
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to handle cases, where to go for freight at the docks, 
how to thread his way through congested streets, 
and how and where to deliver the load, for which 
work, moreover, the operator sufficiently skilled to 
control the complications of the present automobile 
engine is either too expensive or considers himself 
superior. A single man could have entire control of 
the running of the machine and the handling of the 
freight, whereas in ordinary systems a skilled driver 
is necessary in addition to the usual freight, handlers. 
In case of an accident to the machine, word could he 
sent to the central station, and a second truck could 
be sent out to replace the injured one, while the latter 
was being repaired. 

Although we have shown this hydraulic drive system 
as applied to auto trucks, it will be evident that it is 
equally applicable to high-speed automobiles. It is not 
necessary for a man to be a machinist in order to run. 
an automobile thus equipped, because the usual trou- 
ble-making gearing is entirely dispensed with, and 
the possibility of a break is extremely remote. Mr. 
Manly has suggested that the system could be used 
in connection with any power system, in which a 
variable speed is desired. On ocean steamers, for ex- 
ample, the hydraulic power transmission between the 
engines and the propeller would prevent racing of the 
propeller when it was lifted out of the water, for the 
reason that the incompressible oil circulating through 
the system determines positively the rate of motion 
of the various parts, and absolutely prevents the pis- 
tons from moving at a higher speed than is set by the 
circulating oil, even when the load is suddenly re- 
lieved. 



NEW DISCOVERIES ABOUT LIGHTNING. 

BY JAMES COOKE MILLS. 

While photographs of lightning flashes are not new, 
such pictures as recently have been taken under the 
auspices of the Smithsonian Institution are attracting 
unusual attention in the scientific world. Curiously 
enough, the investigations which have been conducted 
along this line were brought about almost by chance. 
A year or so ago, a letter was received by the secre- 
tary of the Smithsonian, inquiring for a publication 
of the Institution relating to photographic experi- . 
ments. It was couched in quaint English and written 
in a foreign hand, its author being Alex Larsen, who 
a short time before had arrived in this country from 
Denmark. In his letter Mr. Larsen mentioned inci- 
dentally that he had taken some photographic light- 
ning by holding a small camera in his hand and re- 
volving it from side to side. He inclosed a proof 
of one of his pictures, and inquired if it was of any 
scientific value. 

The idea of taking pictures of lightning with a 
moving camera, while not new to the' officials of the 
Institution, was considered by them well worth ex- 
periment. They opened a correspondence with the 
young investigator from Denmark, and found that 
he was more than ordinarily well versed in science, 
having made a study of chemistry, physics, and me- 
chanical and electrical engineering in his native land. 
His material resources were limited, and the. appar- 
atus he used was necessarily crude, he having con- 
ducted his studies and experiments at odd moments 
from the daily grind of eking out an existence. 

The Smithsonian officials deemed young Larsen 
worthy of assistance, and they appropriated a grant 
from the Hodgkins Fund of the Institution for the 
provision of an excellent photographic apparatus, and 
a sum of money for the construction of a suitable 
moving device to continue his experiments, and also 
to pay in part for his support. 

The results of this comparatively small outlay have 
been notable. The peculiar flickerings of most light- 
nisg flashes, which the ancients attributed to some 
supernatural origin, have now been analyzed, and sev- 
eral successful exposures clearly show that nearly all 
flashes are composed of several discharges following 
one another at certain intervals in the path made by 
the first discharge. It is definitely determined, there- 
fore, that a flash of lightning is not one single vibra- 
tion, as generally supposed, but is made up of numer- 
ous small flashes or "rushes." 

How rapidly these rushes must follow each other 
may be imagined from the fact that the flash may be 
composed of as many as forty rushes, and the duration 
of the whole a fraction less than half a second. The 
perpendicular flash shows a broad sheet on the nega- 
tive, and on the prints from that the distinctive rushes 
can be counted. The time of the flash is determinable 
from the known width of the sheet on, the plate and 
the known motion of the table on which the camera 
is set. According to calculations made by Mr. Larsen, 
the rushes vary in duration from three one-hundredths 
of a second to two one-thousandths of a second. 

The most remarkable result of these experiments is 
the discovery of a "black rush" in the lightning flash, 
that is, a rush not discernible to the eye; and as para- 
doxical as it may seem, there is invisible lightning. 
To verify and substantiate this, we have only to refer 



to Pig. 1, a reproduction of a photograph taken Sep- 
tember 1 at 9 P. M. The storm during which this 
flash was photographed began about 7 P. M., with 
the wind northeast, which is very unusual for Chicago. 
The wind gradually changed to north and northwest, 
the temperature being about 24 deg. C, and the barom- 
eter varied between 29.89 and 29.92. The flash was 
obtained when the storm was most severe and while 
it was raining very hard. 

This flash is composed of forty separate discharges, 
made up of one band, which in all probability is com- 
posed of a number of separate rushes or oscillations 
very close together, and one black discharge. It is this 
black discharge which makes this flash the more in- 
teresting, and the photograph shows it running paral- 
lel and on both sides of the first bright rush, the 
boundary line on the inner side being more plainly 
marked. From this black discharge issue several side 
branches on both sides, a large one spreading out 
over the other rushes quite prominently. These side 
branches all pointing downward indicate that the black 
rush was a downward stroke, and' they also tend to 
prove that it must have had a good deal of resistance 
to overcome. It must have cleared the way for the 
first bright discharge, which in all probability pro- 
ceeded from the ground upward. The" difference in 
width of the bright discharge, measured at its lower 
and upper parts, would confirm this opinion of the 
experimenter, being nearly twice as wide at the lower 
part as at the upper part. 

An interesting question here presents itself. Have 
we here two separate discharges with different rates 
of oscillation traveling the same path? Can such a 
condition be. possible? To the experimenter's mind 
the most plausible explanation would be that the two 
discharges occupied two separate paths, one inside 
the other, one discharge forming, so to speak, a tube 
through which the other passed. It may also be 
claimed that the bright discharge is probably p'art 
of the dark discharge for some reason rendered more 
luminous. This explanation may be the true one, al- 
though it appears as if the bright flash is entirely 
separate. The measurements of the width of the lower 
and upper parts of both discharges confirm this opin- 
ion. 

Authorities differ in their opinions as to the prob- 
able cause of these dark rushes. It has been sug- 
gested by some that there really are no black dis- 
charges, but what appear as such are excessively 
bright rushes causing a reversal of the image on the 
plate. This explanation may be the true one if we 
understand the word "brightness" to mean increased 
actinic power of light. In the black discharge repre- 
sented this chemical effect must have been extremely 
high, owing to the fact that the smallest hair-like 
extremities of the side branches are well reproduced 
on the picture as black, in comparison with the 
broader and to all appearance more powerful dis- 
charges following after. 

It was at first thought likely that we had to deal 
with an interference phenomenon, but the idea was 
discarded. Then it was suggested that the black dis- 
charge was . probably due to slow oscillations (the 
width of it would tend to confirm this), and what 
appeared as black on the plate would be in reality a 
dark red discharge on a partially illuminated back- 
ground. The red, of course, would take black in the 
photograph. This opinion had also to be discarded 
for the reason that, if such be the case, the side 
branches of the dark discharge would have been ob- 
literated by the other rushes following. The effect of 
halation and solarization was also considered, but 
rejected. 

There was thus but one way to account for the 
prenomenon, namely, that the flash must have given 
out light of a wave length much shorter than the 
wave lengths of visible light, and with a power suffi- 
cient to render the portion of the plate struck by it 
non-sensitive to ordinary light. Such a flash would 
appear black on a partially illuminated background, 
or be invisible. 

Dark flashes have been observed by the experi- 
menter on several ocasions, and only when raining 
very hard. They appear to the eye the same as the 
accidental image produced after looking at a bright 
flash. Such an image may be retained in the eye for 
quite a while, but cannot easily be confounded with a 
real flash. 

Fig. 2 was obtained on October 1. We have here a 
' flash composed,, first, of two bright discharges close 
together, then there appears to be an interval of 
about a fourth of a second, which in all probability was 
filled in with a number of fainter oscillations (the 
lines running across seem to indicate that) , and at 
the conclusion of the flash are four bright rushes. 

During the summer a new departure was under- 
taken by Mr. Larsen, the object being to obtain spec- 
trum photographs of lightning. Spectroscopic exami- 
nations of lightning have been made by many, but 
most of these observations have been visual, which 
at their best can only be rough approximations of the 
number of lines and their relative positions. An ap- 



paratus was constructed, consisting of a camera with 
a prism fitted in front of the lens, no slot being used, 
as a lightning flash is a relatively narrow streak of 
light yielding a practically parallel beam. By means 
of this arrangement a few photographs have been ob- 
tained, one of which is reproduced in Fig. 3, while a 
spectrum photograph of a spark from a static machine, 
for comparison, is shown in Fig. 4. The first shows 
the spectrum of one of those horizontal meandering 
flashes often seen at the conclusion of a storm of long 
duration. It differs considerably . from the other, sev- 
eral lines being absent. No definite opinion has as 
yet been offered by Mr. Larsen as to the meaning of 
the changes of these lines in the spectra of different 
flashes, because more material must be obtained before 
a positive statement can be made. 

The moving camera apparatus for making lightning 
flashes is a simple enough device, and has proved sat- 
isfactory at all times. A spring motor movement (of 
the kind used to operate revolving stands for ex- 
hibiting goods in show windows) was procured and 
mounted inside a table specially constructed for the 
purpose, and a stand for supporting the cameras was 
fitted to the central shaft. 

As the speed of the motor was too slow, the fly-vane 
shaft was removed and the vane moved to the next 
shaft, which was lengthened so as to extend under 
the table. Thus arranged the fly- vane ■ could be made 
to revolve in a liquid placed in a vessel under the 
table, thereby preventing much of the vibration and 
getting a more uniform speed. Fig. 6 shows the, ar- 
rangement of the apparatus, with the table top re- 
moved to show how the motor movement is placed; 
the fly-vane revolving in the water box beneath. The 
stand is usually revolved at a speed of one turn in 
ten seconds, which was found to be the most suitable 
for ordinary purposes. The reason for employing a 
motor movement with a uniform speed to move the 
cameras is to ascertain the exact duration of a flash 
or the intervals between the rushes. 

The amateur photographer who would take pictures 
of lightning flashes with a moving camera need have 
no such device to revolve the camera, as it may be 
moved by hand, being swung from right to left and 
back again, each swing lasting about a second and 
covering an angle of 60 degrees, which is also the 
angle of the lens. An ordinary magazine camera for 
all ordinary purposes is the most convenient, on ac- 
count of the rapidity with which the plates can be 
changed, this being of great importance, because as a 
rule the time most favorable for obtaining good pic- 
tures is very short, seldom lasting longer than from 
ten to fifteen minutes. 

The best way to hold the camera is to place it close 
to the body, tilting it somewhat upward so as to get 
as much of the sky in the picture as possible, and 
swinging the body from side to side. The time and 
angle of the swing can be- regulated with a little 
practice so as to be fairly accurate. With the utmost 
care, however, the element of luck enters into the 
work to a considerable degree, and the game is one of 
patience and perseverance. 



Official meteorological Summary, New York, N. Y., 
November, 1908. 

Atmospheric pressure: Highest, 30.45; lowest, 29.49; 
mean, 30.04. Temperature: Highest, 62; date, 26th; 
lowest, 27; date, 5th; mean of warmest day, 57; date, 
26th; coolest day, 32; date, 15th; mean of maximum 
for the month, 50.8; mean of minimum, 38.6; absolute 
mean, 44.7; normal, 43.8; excess compared with mean 
of 38 years, +0.9. Warmest mean temperature of 
November, 50, in 1902. Coldest mean, 37, in 1873. Ab- 
solute maximum and minimum for this month for 38 
years, 74 and 7. Average daily excess since January, 
1, +1.6. Precipitation: 0.75; greatest in 24 hours, 
0.66; date, 14th and 15th; average of this month for 
38 years, 3.43. Deficiency, — 2.68. Accumulated defi- 
ciency since January 1, — 2.39. Greatest precipitation 
in November, 9.82, in 1889; least, 0.75, in 1908. Wind: 
Prevailing direction, west; total movement, 9,364 
miles; average hourly velocity, .13.0 miles; maximum 
velocity, 46 miles per hour. Weather: Clear days, 13; 
partly cloudy, 6; cloudy, 11; on which 0.01 inck or 
more of precipitation, occurred, 3. Frost: Light, 2; 
killing, 5th. Snow: 0.6. Fog (dense), • 10th, 22d, 23d, 
24th, 25th. 



A $500 Prize for a Simple Explanation of tbe Fourth 
Dimension. 

A friend of the Scientific American, who desires to 
remain unknown, has paid into the hands of the pub- 
lishers the sum of $500, which is to be awarded as a 
prize for the best popular explanation of the Fourth 
Dimension, the Object being to set forth in an essay 
the meaning of the term so that the ordinary lay reader 
can understand it. 

Competitors for the prize must comply with the 
conditions set forth in the Scientific American of 
November 21, 1908. 
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SIB ISAAC NEWTON AND THE APPLE. 

To the Editor of the Scientific American: 

In yours of August 22, 1908, you mention an oft-told 
story ahout the law of gravitation. I think we all have 
eyes to see apples fall to the ground, but Sir Isaac had 
eyes backed up by such a grand brain that he first 
saw the ground fall to the apple. Law. Habqbave. 
Woollahra Point, Sydney, October 5, 1908. 
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GEAE-DEIVEN PBOPELLEES FOB AEBOPLANES. 

To the Editor of the Scientific American: 

I should like to sail your attention to the defective 
application of power in the Wrights' aeroplane. I 
have just read of Wilbur Wright's saving himself from 
an accident which might have been as serious as Or- 
ville Wright's. This should be conclusive proof that 
chains should be discarded for more positive drive, 
using gears. Chains cannot be made which can abso- 
lutely be depended on not to break, and they do break 
on automobiles and other pieces of machinery. As 
Wright has ample power and extra weight would not 
be an objection, there seems no reason for his not 
using gear-driven propellers. This would make riding 
in the aeroplane fifty per cent more secure. Through 
your columns, which have given such valuable advice 
to inventors, will you not suggest some such change? 

Francis Lee Herreshoff. 
New York, N. Y., November 19, 1908. 



THAT HYSTEBIPTTS AEBOLITE. 

To the Editor of the Scientific American: 

In your issue of November 28, 1908, under the head- 
ing, "The Mysterious Aerolite," Mr. E. B. Hoyte "sug- 
gests that the explosion heard by Mr. Park Mar- 
shall on September 8, at about 10 A. M., was caused 
by the exploding of a shipment of dynamite, and not 
by a possible meteor. 

That may be the solution of the disturbance, but I 
think it an interesting coincidence that on September 
8 at about 10 A. M., while walking along a street of 
Winchester, Franklin County, Tenn., I suddenly looked 
up at the sky, and saw what seemed to be a pyramid 
of yellowish white flame, on its side, going through 
the air at a tremendous rate, with the base end fore- 
most. It was as brilliant as the sun at noon on a 
clear day, but it did not blind my eyes. It seemed to 
be about three yards long from base to top, and exceed- 
ingly high up in the sky. I scarcely had time to see 
it before it was out of sight. It was going in a north- 
westerly direction at an unprecedentedly rapid rate. 

I immediately told of what I had seen, and had just 
finished the account when I heard what I at first 
thought to be thunder out of a clear sky; but when the 
noise continued to roar and rumble, and cause a slight 
vibration of the ground, I thought there had been an 
explosion somewhere. It was not until all explosion 
theories had been proved false in the vicinity of Win- 
chester, that I connected the noise with what I had 
seen. 

Whether the two had anything to do with each 
other, I do not know. But the object in the sky and 
the sound of an explosion have never been satisfac- 
torily explained to my knowledge. A. M. Button. 

Waterford, N. Y., November 28, 1908. 



THE FLOBIDA INLAND CANAL. 

To the Editor of the Scientific American: 

Kindly permit me to say a word through your great 
paper on the subject of an inland canal through the 
great State of Florida. 

I gave twenty-four years of the best days of my life 
and broke down from overwork, in aiding in the de- 
velopment of Florida. The last work that I did before 
leaving the State was the completion of surveys to 
determine the extent of the great bodies of muck land 
from one foot to six feet under water, along the east 
coast of Florida, and to see if those lands could be re- 
claimed, which when reclaimed would constitute a por- 
tion, and a large portion, of the richest sugar, rice, 
vegetable, and tropical fruit lands in the world. Work- 
ing in co-operation with the great Diston effort to re- 
claim the muck lands in the Kissimmee Valley and to 
lower the waters of Lake Okeechobee, which is only 
nine feet on its surface at low water above sea level. 

We discovered by joining these surveys at the head- 
waters of the St. Johns River with those of the sur- 
veys by Mr. Diston from the headwaters of the Kissim- 
mee River, that a ship canal on the sea level carrying 
a depth of twenty feet of water could be cut, giving 
a canal almost the length of Florida, by utilizing the 
St. Johns River, running nearly a hundred miles due 
north to Jacksonville before it enters the Atlantic 
Ocean, and by utilizing the lower Kissimmee River and 
Lake Okeechobee and Lake Hickpochee and the Cala- 
chasee River for nearly another hundred miles to enter 
the Gulf, thus saving millions of acres of some of the 
richest land on earth on both sides of a canal nearly 
three hundred miles long, that can be constructed for 
twenty-five million dollars and insure the drainage of 
the larger portion of the Everglades without additional 
expense. 

It was by accident or a coincidence of ultimate re- 
sults that the sea-level route was found. We were 
planning to open the headwaters of the St. Johns 
River from near the south end of Lake Washington 
into the Indian River, the surface of Lake Washing- 
ton being about twenty feet above Indian River, and 
the St. Johns at Jacksonville being about ten feet be- 
low the surface of Lake Washington. 

Noting the peculiarity of the river running nearly 
on an air line over a hundred miles north, started us 
to taking a system of levels at its fountain head, and 
we found that the St. Lucy River found its headwaters 
in the same lake, running to the Atlantic Ocean in a 
southeast direction. 

By checking up these levels, we found that if we 
cut a canal through to the Indian River from this lake, 
we would damage navigation on the upper yet lower 
St. Johns River. 

We found in running lines of level from the south 
end of Lake Washington to the Kissimmee River to 
strike the line of the Diston canal for Lake Okeecho- 



bee, that the Alpataka Flats was the drainage and 
dividing line between the east coast and the west 
coast of south Florida, and that the lowest point across 
was not exceeding fifteen feet above sea level and only 
a few miles wide. 

Mr. Diston had already opened a canal for small 
boats through from Kissimmee by way of Lake Okeecho- 
bee, Lake Hickpochee, and the Calachasee River to the 
Gulf, and had run level lines the entire distance. 
Hence it was only a matter of comparing my east coast 
survey with his midland and west coast survey, and 
thus we found the long-looked-for canal route on a sea 
level that could be made available for ocean-going 
ships as well as for drainage; and found out also that 
without lowering the great lake to the sea level it 
would be practically impossible to drain any great 
portion of the Everglades, or to keep the water in the 
Kissimmee Valley from backing up and overflowing the 
drained lands during extra heavy rainy seasons. 

So astonishing was the simplicity of the construc- 
tion of this canal, that would save and reclaim enough 
land to produce the sugar and rice consumption for 
fifty years in America at three cents a pound for sugar 
at a good profit, and yet so stupendous was the vast 
field opened for local and national benefit by the con- 
struction of this canal, that it startled us; for the 
hope of a sea-level canal across Florida from the Gulf 
to the Atlantic had been abandoned years ago after 
numerous surveys. 

This work should now be coupled with the great In- 
land Waterways Proposition for the canal from Lake 
Michigan at Chicago to the Mississippi River; and 
when the two are completed, no ordinary mind can 
grasp the world-wide benefits that will result from 
their construction. 

On the discovery of the possibility of a sea-level 
canal that would accomplish this great double purpose, 
we planned with Mr. Diston to join our work and ask 
Congress to dig this canal, as it would not only save 
millions of acres of the richest land on earth, it would 
give the Gulf of Mexico an inlet and outlet to the At- 
lantic Ocean and to the eastern world without ships 
having to pass out of the Gulf over the dangerous reefs, 
or around Cape Florida over the most dangerous reefs 
known to American commerce. With the canal from 
Chicago to the Mississippi, boats both from the East 
and the West could go down and back through the 
Caribbean Sea, around the end of Cuba, and out 
through the Panama canal to the Pacific Ocean, miss- 
ing nearly all of the most dangerous voyage known to 
American commerce. S. A. Jones. 

Waynesville, N. C, November 8, 1908. 

PBOGBESS ON THE PANAMA CANAL. 

A review of the reports of the Isthmian Canal Com- 
mission fo'r the fiscal year ended June 30, 1908, shows 
that most satisfactory progress is being made, the 
results in excavation exceeding the most sanguine 
estimates of progress. In order to concentrate author- 
ity, to expedite the transaction of business, to secure 
proper co-ordination, to fix definitely the responsibility 
in any particular case, and to reduce the cost of ad- 
ministration, a complete reorganization was under- 
taken toward the close of the fiscal year, to be effected 
gradually, beginning July 1, by which all construction 
work, in any given district, irrespective of its char- 
acter, would be placed under one head, the necessary 
authority having been received from the Secretary 
of War for the transfer of duties as between depart- 
ments, required by executive order of January 6, 1908. 

To accomplish the objects sought, the zone was di- 
vided into three parts, each of which is to constitute 
a division under the department of construction and 
engineering, the division engineers reporting direct 
to the chief engineer. The first is to include all terri- 
tory north of Tabernilla, to be designated the Atlantic 
division; the second is to extend from Tabernilla to 
Pedro Miguel, to be named the central division; and 
the third, extending from Pedro Miguel to deep water 
in the Pacific, will constitute the Pacific division. As 
the reorganization is not complete at this time, its 
details must be left for the next annual report. 
excavation and dredging. 

This department embraced the Culebra division, the 
Chagres division, the Colon dredging division, and the 
La Boca dredging division. 

Culebra division. — This division extended from the 
Chagres River in the vicinity of Gamboa to include 
the Pedro Miguel lock, a distance of 9.2 miles; the 
total amount of material excavated in the Culebra di- 
vision during the year was 12,065,138 cubic yards, 
place measurement," of which 11,685,253 cubic yards 
were from the canal prism and the balance for acces- 
sory work. The total number of steam shovels as- 
signed to this part of the work during the year was 59. 

As practically all the areas suitable for dumps within 
the limits of the division were utilized to their full- 
est capacities, the greater part of the material was 
hauled over the main line of the Panama Railroad to 
Gorgona and Tabernilla on the north and to the new 
dumps at Miraflores and La Boca on the south, the 
average haul being about 10 miles. 

On October 4 the Cucaracha slide, which had caused 
more or less inconvenience since the work was begun 
by the French in 1884, started to move toward the 
east edge of the canal at a rate, at first, of 14 feet 
in twenty-four hours, decreasing toward the close of 
the month to about 4 feet in the same period of time. 
About 113,000 cubic yards of material moved so as 
to effectually stop the transportation of material 
through the "cut" to the south, and necessitated th^ 
handling of all material over the. single-track portion 



of the Panama Railroad via Empire to the south. 
Work was prosecuted, without interruption, day and 
night, by steam shovels and improvised hydraulic 
means, and by the end of the month sufficient space 
was gained on the moving mass to "permit the passage 
of dirt trains to the south over the old route. The 
total area of the slide was approximately 34,455 square 
yards, and it was estimated that about 600,000 cubic 
yards were in motion. The removal of this slide is not 
a source of difficulty in the dry season. A wide berm 
was left with the hope that should rapid movement 
again take place, steam shovels could prevent the in- 
terruption of traffic. 

The slide at Paraiso, another which developed when 
the French were at work on the canal, gave trouble 
in April of this year. The estimated area is 16,700 
square yards, and the amount in motion is about 
140,000 cubic yards, of which about 90,000 cubic yards 
have been removed. 

Chagres division. — This division covered a distance 
of about 23 miles and extended from Gatun to a point 
where the canal crosses the Chagres River at Gamboa. 
The river crosses the canal line 23 times within the 
limits of this division, so that ' during construction 
a considerable portion of the prism is subject to over- 
flow by floods, and to such an extent that progress of 
work is liable to be slow during the rainy seasons. 

The surveys reported as in progress in the last an- 
nual report were completed, and the center line of the 
canal permanently marked. Slight changes in the 
alignment were made in the final location whereby a 
saving of 1,264,700 cubic yards was effected; of this, 
264,300 cubic yards were rock. These surveys show 
that the total amount to be removed from this part of 
the canal prism is 12,256,300 cubic yards, of which 
8,313,500 cubic yards are earth and the balance rock. 
During the fiscal year excavation was begun on four 
different sections. The total amount of material ex- 
cavated was 1,774,124 cubic yards, place measurement, 
all from the canal prism. The total number of steam 
shovels in operation in this division was 15 and the 
balance of the equipment is largely that left by the 
French; 47 out of a total of 50 engines in use are 
French, as are 410 of the 645 dump cars. 

Colon dredging division. — This division extended 
from the foot of Gatun lock to deep water in the Carib- 
bean Sea, and embraced the Mindi and Colon districts 
and the Cristobal machine shops. Excavation by steam 
shovels was begun in July, and two of them removed 
a total of 536,959 cubic yards, including both swamp 
and rock. Dredging during the year was done by two 
French ladder dredges, two dipper dredges, the 16- 
inch suction dredge, and by the seagoing suction 
dredge "Ancon." A total of 5,087,623 cubic yards of 
material was removed, of which 4,947,330 cubic yards 
were from the canal prism and the remainder from 
accessory works. 

I/O Boca dredging division. — The change in the loca- 
tion of the locks and dams on the Pacific side extended 
the limits of this division about 3 miles, the area to 
be dredged extending from the Miraflores locks to 
deep water in the Pacific, a distance of about 8 miles, 
with a width of 500 feet. The quantity of material 
to be removed is estimated at 29,212,700 cubic yards, 
at least 1,500,000 cubic yards of which is rock. There 
have been used on this stretch of the canal the sea- 
going suction dredge "Culebra," which went into com- 
mission on January 1, and four French ladder dredges. 
The dipper dredge was taken out of commission on 
January 17, 1908, as not suitable for handling the 
soft material, and will be utilized later in the removal 
of rock. During the fiscal year a total of 5,273,369 
cubic yards was removed, of which 5,264,019 cubic 
yards were from the canal prism and 9,350 cubic yards 
from accessory works. 

LOCKS AND DAMS. 

This department of construction embraced the Gatun 
locks and the Gatun dam divisions, the Pacific division 
of locks and dams, and the division of meteorology and 
river hydraulics. 

The locks are in pairs, and since the compilation 
of the last annual report the projected dimensions 
have been increased so that the width in the clear 
will be 110 feet, the usable length remaining, as here- 
tofore, 1,000 feet. The question of increasing the 
width was raised by the General Board of the Navy, 
in a memorandum to the Secretary of the Navy, dated 
Washington, October 29, 1907, setting forth "that the 
width of the locks as now fixed, namely, 100 feet, is 
insufficient for probable ships of future construction, 
and that sound policy would dictate an increase to a 
clear width of 110 feet." 

The project prepared by the minority members of 
the board of consulting engineers for the lock type 
of canal provided for a flight of three locks at Gatun, 
a flight of two locks at La Boca, and one at Pedro 
Miguel. The locks at La Boca were placed on the 
west side of Sosa Hill, and were to overcome the dif- 
ference of the level between the ocean and a lake 
formed by the Sosa-Corozal and the Sosa-San Juan 
dams. Steps were taken to construct the former of 
these dams in accordance with the proposed plan, and 
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Culebra cut, looking' south. 



The steam shovels load directly into trains which are hauled to distant dumps. 
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Tenth Street, Colon, before paving-. 



Tenth Street, Colon, after paving. 




Pedro Miguel lock site. 




Excavating for the spillway on the center of Gatun dam. 
FBOGBESS OF THE PANAMA CANAL. 
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trestles were built along the toes from which to dump 
material from Culehra cut. The trestles failed after 
the dumping from them began, and the material over- 
lying the rock moved laterally, carrying the super- 
imposed mass with it. When the unsuitable nature of 
the ground became evident, a careful examination of 
the canal route from Pedro Miguel to the Pacific was 
undertaken, and a study of the data thus obtained led 
to the conclusion that one lock at Pedro Miguel and 
two at Miraflores offered the most economical and 
desirable solution. The advantages of this plan over 
the then existing project were that dams of lower 
height, less length, and resting on rock comparatively 
near the surface could be more easily constructed and 
could be completed at an earlier date; and finally 
that the locks in this location would be protected 
against all possibility of distant bombardment and 
would be less exposed to gunboat or torpedo boat 
attack. As a consequence, the commission recom- 
mended a change in the project, which received the 
approval of the President on December 19, 1907. 

The designs for the locks are still in course of 
preparation, but the studies have reached such a stage 
that the general features will be definitely determined 
at an early date. 

Gatun locks. — Investigations were continued during 
the year to ascertain the depths of the underlying 
strata and to determine also whether suitable material 
extended sufficiently far below the level on which 
the lock walls are to be built to cs^rry the weight; a 
depth of 50 feet below this level was fixed and the 
borings were so made. The materials encountered 
may be briefly summarized as a layer of argillaceous 
sandstone, overlying a layer of conglomerate which 
is composed of pebbles and other hard aggregates 
held together by a cementing material, and which sub- 
sequent excavation shows to be hard enough in tex- 
ture to require blasting for its removal. The borings 
disclosed an underground flow through the sandstone, 
the source of supply being apparently ground water 
from the hills to the southeast and at a considerably 
higher elevation than the lock site. It is intended 
now to prevent access to the foundation of this water 
by means of curtain walls connected with the under- 
lying impervious stratum of argillaceous sandstone, 
and additional precautions will be taken if develop- 
ments during construction make such advisable or 
necessary. 

The excavation for the locks was continued through- 
out the year,. The total amount removed from the 
site was 1,769,115 cubic yards. 

Gatun dam. — Investigations, primarily undertaken 
to verify data already on hand concerning the charac- 
ter of material for the foundation of the dam, were 
continued. A test pit, 12 feet square, was sunk in 
the hill through which the spillway is being cut and 
near its head, and this has been carried down to 
about 35 feet below sea level. The rock formation here 
is practically the same as that at the lock site. On 
Gatun Island a test J pit 20 feet square was sunk to a 
depth of 68 feet below sea level. Wash borings were 
resorted to, but care was taken to secure drive sam- 
ples whenever there were indications of any change 
in the character of the material. 

The examinations made of the spillway indicate 
that the rock is of sufficient strength to bear safely 
any of the loads that will be placed upon it. What 



on the scale of 1 inch to the foot, and these experi- 
ments show not only the suitability of the available 
material, but that a stable and water-tight dam can 
be built by hydraulic methods. Construction work at 
the dam during the year consisted in the removal of 
918,920 cubic yards of material from the spillway. 

Pedro Miguel. — As it was more advisable and eco- 
nomical, the Culebra division excavated the lock site 
down to reference 40, practically completing it to this 
grade at the close of the fiscal year, and removed 
1,071,696 cubic yards, which amount is included in 
the total yardage under Culebra division. 



gravity well below the line of support. The propeller, 
which is mounted upon a hollow steel shaft running 
in ball bearings, is placed at the front edge of the 
plane at the center. It is about 6 feet in diameter, 
with a 6%'footpitch, and runs at a speed of 700 R. P. M. 
The machine as it now stands has a 24-horse-power 
8-cylinder Antoinette motor, arranged on a 3-wheeled 
running gear. The motor drives the propeller by a 
wide belt. A speed reduction of about one-half is ar- 
ranged for from the motor to the propeller. The nor- 
mal speed of. the motor is 1,300 R. P. M. Its weight 
complete is 127.6 pounds. A seat is provided just back 




Santos Dumont transporting his new monoplane on his automobile from Paris to his 

experimental Held at St. Cyr. 

This miniature aeroplane complete with its 24 horse-power motor weighs only 297 pounds. A speed of about 36 miles an hour must be 

attained with it on the ground before it will rise in the air. 



Miraflores locks and dams. — It is shown conclusively 
by test pits and borings that "the locks will rest on 
rock of ample strength to make suitable foundations. 
A hard limestone is found for the upper part of the 
site, changing to argillaceous sandstone at the lower 
end. The borings disclosed no such variations in the 
formation as exist at Gatun. 

Municipal engineering. — The work of this division 
consisted of the completion of the waterworks, sewer- 
age system, and paving in Panama and Colon, the 
cost of which is to be reimbursed to the United States 
through the collection of water rates in those cities, 
and of the construction of waterworks and sewerage 
systems, paving, grading, and road making in the 
Canal Zone. The total cost of the work done was 
$1,067,150.52. 

Work in Panama and Colon, as originally planned, 
is practically completed. 

* i m i o 

SANTOS DUMONT'S LATEST AEROPLANE. 

The tiny aeroplane illustrated on this page is the 
latest one 'to be produced by Santos Dumont. The 
noted Brazilian experimenter has not been actively 
engaged in continuing his experiments in aviation for 
the past few months, but he has now taken up the 
subject again, and has brought out once more the tiny 




of the motor for the aviator, who controls the combined 
vertical and horizontal rear rudder by means of a ver- 
tical wheel placed beside the motor. The entire ma- 
chine complete in running order weighs only 297 
pounds. The spread of the wings is but 5 meters 
(16.4 feet), the dimensions of each wing being 2.5 x 2.1 
meters. The total supporting surface is only 10.5 square 
meters (113.02 square feet). A speed of about 36 
miles an hour must be developed upon the ground be- 
fore the machine will rise in the air. 

This reconstructed monoplane is by far the lightest 
and most powerful machine of its kind that has 
ever been produced. With Santos Dumont in the 
aviator's seat the total weight to be lifted is about 
411 pounds, which gives a loading of the single surface 
of 4 pounds per square foot. This is about the highest 
ratio of weight to surface that has ever been employed. 

On the 12th ultimo M. Dumont tried his new mono- 
plane (which he has christened "Demoiselle") at St. 
Cyr. A number of short flights were made, no par- 
ticular difficulty being experienced in getting up in 
the air. One of these flights terminated rather sud- 
denly, with the result that one of the wheels buckled. 

On account of the small size of his monoplane, 
Santos Dumont was able to carry it from Paris to St. 
Cyr on the rear of an automobile, as is shown in one 
of our illustrations. This is the first time, so far as 
we know, that an automobile has been used for trans- 
porting an assembled aeroplane from the city to a 
suitable place in the country, where the aviator can 
conduct his experiments. 



The 24-horse-power, 8-cylinder motor drives the large propeller by means of a belt. The motor is mounted upon a 3-wheeled running gear and 

the aviator's seat is immediately behind it. Note the long vertical radiators on each side of the propeller, the 

gasoline tank above the wings, and the combined vertical and horizontal tail at the rear. 

SANTOS DUMONT'S LATEST MONOPLANE, THE " DEMOISELLE." 



seepage there is occurs in the top stratum; and though 
this is small, it is proposed to cut it off by sheet piling 
projecting up into the core of the dam and down into 
the impervious layer. 

Two experimental dams, with dimensions corre- 
sponding to the dam as it is to be built, were made. 



aeroplane with which he made some . experiments last 
spring. 

To give his monoplane good transverse stability, 
Santos Dumont has placed the two wings at a slight 
dihedral angle and has located his seat and the 
motor about 3 feet below. This brings the center of 



THE FOUETH AEBOPLANE OF THE AEBIAL 
EXPERIMENT ASSOCIATION. 

The photographs reproduced herewith show the latest 
aeroplane — "The Silver Dart" — of the Aerial Experi- 
ment Association, and also the third, or "June Bug," 
aeroplane, which has been remodeled and mounted 
upon pontoons for experiments upon the water. 

The fourth aeroplane which the association has con- 
structed has the same general lines as the "June Bug," 
which preceded it. Some modifications, however, have 
been made in the curve of the Surfaces and in their 
size and spacing, while the new machine has no tail 
whatever, since the later experiments with the "June 
Bug" showed this to be unnecessary. 

While the ribs of the former aeroplanes had a re- 
verse curve at the rear (which form of curve the ex- 
periments of W. R. Turnbull demonstrated to be 
the most efficient), it was thought that the upward 
pressure of the air upon the flexible rear edges of 
the planes made this reverse curve too pronounced, 
and tended to check the forward motion of the aero- 
plane. Consequently, the ribs of the new machine have 
only a single curvature, and it is believed that the 
air pressure upon the rear edges of the planes will 
automatically produce the slight upward curvature at 
this point. The width of the planes from front to back 
at the center has been reduced from 6%, to 6 feet, and 
the spacing apart of the planes also has been reduced 
to this figure. The width of the planes at their outer 
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ends is 4 feet, and they are spaced 4 feet apart. These 
changes have given the new machine somewhat finer 
lines than its predecessor. As the movable wing tips 
of the "June Bug" were not sufficiently powerful, 
larger tips have been fitted to the "Silver Dart." The 
total area of these is 40 square feet. The spread of 
the planes has been increased to 49 feet. This, added 
to the greater area of the tips, will doubtless give bet- 
ter transverse control. The total area of the support- 
ing surfaces is 420 square feet. 

The central part of the machine, which contains the 
power plant, steering wheel, and control mechanism, 
is very substantially built, and is complete in itself. 
The four planes are attached to this central section 
(which has sockets to receive their frames), and are 
secured in place by guy wires tightened by turn- 
buckles. The rubber-covered silk forming the sur- 
faces is made in *sections, which are laced over the 
ribs to the frames of the wings. The ribs slide in 
pockets in the silk. They pass beneath the rear part 
of the wing frames, and abut against the back edges 
of the front members of these frames. Small tin caps 
strung on a wire that runs through a seam in the rear 
edge of the silk, slip over the rear ends of the ribs. 
This wire, which forms the rear edge of each plane, 
is secured to the central section and to the outer 
ends of the wing frame, and is drawn taut by means 
of a turnbuckle. The wing tips and the rudder sur- 
faces are covered by two thicknesses of silk, sewed to- 
gether, and forming a pocket that is slipped over the 
frame of the wing tip or rudder. This gives a smooth 
surface on either side of the wing tip or rudder. A 
rib of steel tubing is used in the main planes, at the 
points where uprights connect them, as this has been 
found to greatly strengthen the planes. The uprights 
fit into suitable sockets on the frames of the upper 
and lower planes, and are held firmly in place by the 
guy wires, all of which are provided with turnbuckles. 

The vertical rudder is carried on hinged bamboo 
struts about 11 feet back of the rear edge of the central 
section of the planes. The dimensions of this rudder 
are 2 by 4 feet. A wire cable runs to the tiller of 
the front running wheel (which steers the machine 
when it is on the ground). The tiller is in turn con- 
nected to the hand steering wheel of the machine, which 
thus operates the vertical rudder. 

The horizontal rudder is of the double-surface type, 
and is placed 15 feet in front of the planes. It has 
a direct connection to the steering post, so that by 
pushing or pulling on the steering wheel, the rudder 
is directed downward or upward. The dimensions of 
the planes of this rudder are 12 feet long by 28 inches 
wide, and they are spaced 30 inches apart. The rudder 
is pivoted at a distance of 5 inches back of its for- 
ward edge, and is supported upon a bamboo canti- 
lever truss. 

The center section of the aeroplane is mounted upon 
a three-wheeled running gear consisting chiefly of two 
longitudinal wood girders similar to those used on the 
"June Bug." There are some improvements in the 
construction and the material used is heavier, how- 
ever. The same may be said of the fish-shaped up- 
rights and plane frames, which are all of heavier ma- 
terial, and hence are capable of withstanding greater 
shocks. 

The new aeroplane is intended to carry two per- 
sons, one sitting directly behind the other. An ad- 
justable seat has been arranged, so that it can be slid 
forward or backward to the proper point when only 
one man is carried. The passenger is expected to 
sit directly over the theoretical center of pressure 
when the machine is under way. As a result of this, 
if no passenger is carried, the balance of the machine 
would not be affected materially. The movable wing 
tips are controlled by a device which does not inter- 
fere with the passengers, and which may be adjusted 
with the seat. The tips are controlled by the swaying 
of the body of the aviator from one side to the other. 
The rod connecting the steering column to the front 
rudder can be lengthened or shortened by means of a 
telescopic tube, in case the aviator wishes to move his 
seat to a point farther forward or backward. The 



engine of the "Silver Dart" is a 3% hy 4-inch 8-cylin- 
der, water-cooled, Curtiss motor, capable of develop- 
ing 50 horse-power at 1,600 R. P. M. Including the 
radiator, water, oil, etc., the weight of the complete 
power plant is 250 pounds, but the engine alone can 
be stripped to 165. The cylinders are fitted with cop- 
per water jackets and auxiliary exhaust ports. Cir- 
cular concentric valves are located in the cylinder 
heads, the inlet valves being automatic. The crank- 
shaft is of specially treated vanadium steel. It is 
bored out hollow and is 1% inches in diameter. The 
connecting rods are steel forgings, the cylinders and 
pistons being cast iron. The crank case is made of 
special aluminium alloy. The main bearings of the 
crankshaft are continuously flooded with a bath of oil 
by means of an oil pump of the gear type. Individual 




The power plant of the " Silver Dart." 

The 8-cy Under Curtiss drives an 8- foot wooden propeller by means of a 

V-shaped belt. The propeller makes 1,000 revolutions per minute 

to 1,600 of the motor. 

aluminium carbureters are employed with all eight 
cylinders. The engine is placed upon a bed located 
on top of the rear part of the lower plane, and it is 
braced from the chassis below. The placing of 
the engine at this point will put less strain on the 
machine when landing, and will also bring the cen- 
ter of gravity somewhat lower than was the case 
with the "June Bug." The propeller, which is 8 feet 
in diameter, and of about the same pitch, is mounted 
upon a short shaft above the engine and halfway be- 
tween the two planes. It is driven by twin V-shaped 
belts similar to those used upon motorcycles, and 
there is a speed reduction from the- engine to the pro- 
peller of 1%, to 1. The propeller is made of lamin- 
ated wood and weighs, including the two clamps on 
each side of the hub, 8*4 pounds. The line of thrust 
is about on a level with the line of resistance of the 
machine, but is inclined above the horizontal about 
3% degrees. 

The angle of attack of the surfaces of the aeroplane 
at their outer ends is 9% degrees. This angle is some- 
what excessive, but it makes it easier for the aero- 
plane to rise, and probably when the machine is in 
flight the angle will be reduced to 5 or 6 degrees. It 
is on this supposition that the angle of the propeller 
shaft has been slightly raised above the horizontal. 
The proper angle for the shaft can only be found by 
experiment. " 

All the framework of the aeroplane, as well as the 
brace wires, etc., has been carefully measured, and 
the head resistance of the machine computed by the 
methods and coefficients employed by Mr. Octave 
Chanute. The equivalent head resistance of the ma- 
chine in square feet of flat surface has been figured 
out to be 2,188.47 square inches, or 15.19 square feet. 

The weight of the machine complete with a 150- 
pound man, and with the tanks filled with oil, gaso- 
line, and water, is about 860 pounds, so that the load- 
ing of the surfaces is but 2.04 pounds to the square 
foot. This is a low figure, and should make it pos- 
sible for the machine to carry a considerable amount 
of additional weight, and to fly at high speed. 



The aeroplane "Loon," in a recent test upon Lake 
Keuka, at Hammondsport, N. Y., covered two miles 
(one mile against and one mile with a wind of 5 or 6 
miles an hour) in 2 minutes and 26 seconds, or at an 
average speed of 27.06 miles an hour. This speed was 
not sufficient to enable the aeroplane to rise in the 
air and lift the floats upon which it was mounted. It 
is intended to make further experiments with a type 
of hydroplane hull. 

» « > » ♦ 
Tbe Current Supplement. 

The opening article of the current Supplement, No. 
1719, describes a novel type of traction road train 
which has met with success in Germany. The British 
metallurgist Cowper-Coles has devised a process of 
producing electrolytic iron in the form of finished 
sheets and tubes. This process is thoroughly de- 
scribed. Selenium cells and their varied uses are ably 
discussed by R. A. L. Snyder. Objections have been 
raised to the use of water resistances for the testing 
of alternating-current machinery. Karl Wallin has 
carried out tests at the Technical School of Stockholm 
in order to investigate the problem, using low voltages. 
The substance of his experiments appears in the cur- 
rent Supplement. Prof. S. J. Meltzer discusses in 
the Supplement whether or not, as in the human- 
made machines, the structures and functions of thn 
animal mechanism are provided with factors of 
safety. Mr. Edgar A. Custer's paper on Casting Pipes 
in Permanent Molds is concluded. Some time ago, the 
American Society for the Prevention of Cruelty to Ani- 
mals offered a prize of $500 for a device which would 
slaughter animals for food purposes more humanely 
and practically than is at present the case. The re- 
port of the prize committee on the subject is published. 
The cash value of the prizes which have been offered 
up to date to stimulate aeronautic inventors amount 
to nearly $350,000. In the current Supplement will be 
found a complete list of them. 

■»<•>•» 

Detection of Soap Bark. 

Soap bark (Quillaja), soap wort (Saponaria), and 
other vegetable substances containing the glucoside 
saponin are often added to effervescent beverages in 
order to give them body and to produce foam. The 
presence of saponin is most surely detected by Brun- 
ner's process. To 100 parts of the liquid, previously 
neutralized with magnesium carbonate, 20 parts of 
ammonium sulphate are added, and the mixture is 
shaken thoroughly with 9 parts of phenol. The phenol, 
after it has separated, is next shaken with 50 parts 
of water, 100 parts of ether and 4 parts of alcohol. 
The supernatant aqueous portion is then poured off 
and evaporated to dryness, and the dry residue is 
tested with acetone for saponin. If the liquid contains 
dextrine this must be removed before the process is 
applied. 

m i i i m 

The first annual exhibition of the Junior Aero Club 
of the United States will be held December 18 to 26 
at Madison Square Garden, New York city, space for 
the purpose having been set aside by the management 
• of the Holiday Bazaar. The Juniors will be pleased to 
receive for exhibition anything relating to aerial trans- 
portation from anyone under twenty-one years of age, 
whether members of the club or not. Contests for 
prizes will not be held until later in the winter, and 
non-members will not be eligible for such contests. All 
those who do not send models are cordially invited to 
send drawings on paper 10 x 15 inches in size, with their 
name, age, and residence written in the lower corner. 
Any boy in the United States may enter a model or 
drawing of a novel kite, miniature glider, aeroplane, 
spherical or dirigible balloon, or motor suitable for 
model work, etc., designed or made by himself. No 
models may be more than six feet in length over all, and 
preferably not more than four or five feet. Any kind of 
motive power may be used. Drawings are to be sent 
to Miss E. L. Todd, 131 West 23d Street, New York, 
at any time before December 16. Applicants should 
write for information with regard to the exhibiting of 
models. 





The remodeled "June Bag" (now called the '"Loon") mounted on floats. 

A water-cooled motor is now used, the radiator for which can be Been projecting through the upper 

surface. 



Front view of the Aerial Experiment Association's aeroplane ''Silver Dart." 

Note the two-snrface horizontal rudder and the movable wing tips on the ends of the planes. There is a 
single vertical rudder in the center at the rear. 
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MECHANISM OF THE OVIPOSITOE DRILL. 

BY S. FRANK AARON. 

Hamilton Gibson called the wood-piercing ovipositor 
of the great ichneumon fly (.Thalessa) "the most won- 
derful drill in the world." Probably, considering the 
length of the drill, the mechanism of the cutting 
points, and the fact that Nature has developed this 
tool out of animal matter, the artist naturalist's ap- 
pellation is merited. Knowing what this tiny drill 
is able to perform, and comparing these performances 
with the power behind the drill, naturally adds to 
our interest in determining the character of the in- 
strument. We may also compare the ovipositors of 
other closely-related species, the hornflies of the 
genera Urocerus and Tremex. Of these, the well- 
known pigeon tremex is the most available for study. 

The writer has observed the Tremex laying her 
eggs in a dead apple tree, near the butt of the tree 
and through the thin bark into the hard, solid wood. 
In a period of less than two minutes the ovipositor 
cut its way over half an inch into the wood. It was 
at once apparent, in watching the progress of the 
drill and the insect controlling it, that it was not a 
thrusting force that continually worked the drill. The 
insect stood widely astride of the spot, and the ovi- 
positor, drawn out of its long sheath, was almost at 
right angles to the abdomen. The thorax of the Tre- 
mex moved very slightly from side to side, giving to 
the abdomen a somewhat twisting motion, and there 
was a slight downward motion also, evidently in the 
endeavor to keep the point at work. 

Some idea as to the manner in which the boring 
is done may be gained from an examination of the 
boring itself in longitudinal section, a piece of. the 
wood having been carefully cut from the tree where 
the insect's ovipositor is withdrawn. The hole in the 
wood is exceedingly straight and smooth, with indica- 
tions of lengthwise cutting marks. Upon capturing 
the specimen also it will be found that the ovipositor 
is very much smaller than the boring, possibly not 
more than one-half its diameter. 

It is very obvious that no matter how keen and 
hard the ovipositor might be, if it were merely thrust 
into the wood, no material of the kind could be 
trusted not to bend or break, and even were this not 
the case, the insect, though stout and active, could 
not exert a thousandth part of the force needed. It 
is apparent then that the drill must make its way 
into the wood by some special mechanism, fitted for 
cutting the way clearly, and upon examination we 
find, that this is the case. In a construction of this 
character Nature seems to have rejected the tube, both 
in the insect's drilling ovipositor, and the piercing 
and sucking proboscis of the flies, so that not only is 
the protecting sheath in two pieces for its full length, 
but the harder drill itself is made up of four parts. 
This allows of greater flexibility and naturally, there- 
fore, in the work it has to do, of greater strength. 

The ovipositor of a Tremex consists of two outer 
sheaths, somewhat similar in character to the pro- 
tecting sheath in which it is carried when not in use, 
and a central shaft in two parts. The whole is as 
slender as a horsehair. At the end of this lance the 
outer sheaths are broadened or swelled, with file-like 
ridges, and then brought to a point, and within this 
enlarged end moves the central lance,, also toothed, 
file-like, and bluntly pointed somewhat like the tooth 
of a saw. When this instrument is at work the 
sheaths are sufficiently, divided at the end, to permit 
the teeth of the lance to protrude. This latter instru- 
ment is worked back and forth, and the small teeth 
cut away the wood at the bottom of the hole, much as 
a jig-saw does through the thickness of a board, the 
ovipositor having the much more difficult task, as it 
must get rid of its rapidly accumulating sawdust. 
This dust works its way to the surface, impeller) by 
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Comparative size of drill of 
Thalessa. 

a, Pin-point ; h, point of fine needle ; c, 
lateral view of point of ovipositor. 



Longitudinal section 
of boring of Tremex. 

Depth, M inch ; diameter 
A inch. 



the withdrawing motion of the rasp-like teeth. Upon 
capturing the specimen observed drilling in the tree 
and examining the ovipositor with a magnifying glass, 
the writer observed the central lance protruding from 
the side of the swelled ends and moving up and down, 
presumably much as it does when boring, though in- 
fluenced spasmodically by the struggles of the insect 



to free itself. It is not certain that it moved in just 
the same way. As the insect does not turn around, 
so as to bring the cutting edge of the lance upon all 
sides of the hole, it becomes somewhat difficult to 
imagine in just what manner the hole is made so 
regular and even. It is necessary that the hole be 
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The Tremex drill 

contains two 

gouges and 

two saws. 

a, Side view ; ft. poster- 
ior ; c, anterior view ; 
d shows saws extended 
beyond gonges when at 
work, and e saws with- 
drawn to expel sawdust 
from the boring. 




The Thalessa drill. 

y, The gouge ; x and x x, the 
two saws ; a, anterior view; 
b, lateral view ; c, saws ex- 
tended below gouge as in 
drilling, d shows section 
at s with dots showing re- 
lative position of points, e 
shows position when egg 
is passing through oviposi- 
tor. 



larger than the drill ovipositor, in order to permit 
the swelling of the latter when the egg is passed 
through it into the bottom of the boring. 

A still more wonderful drill is that of the great 
ichneumon fly, Thalessa, two species of which are 
common. They are known as Thalessa lunator and 
Thalessa atrata, the latter shining black and less com- 
mon. The ovipositor is very much more slender than 
that of a Tremex, and that of the black species is over 
four times as long. It is, therefore, all the more re- 
markable to see this insect boring a hole for nearly 
the full length of its hair-like drill in solid oak, 
locust, pear, apple, or other equally tough-wooded 
trees. The drill ovipositor is carried in a long scab- 
bard of two pieces and opening its full length. The 
drill proper is of three parts, one piece convex on its 
outer surface, concave within, finely pointed and hav- 
ing near the end three and sometimes four external, 
blunt, wart-like teeth. The other two pieces are alike, 
though opposed, flattened and more slender, the ends 
of each with ten or eleven rasp-like teeth and more 
prominent nearest the apex. These move freely within 
the more concave semi-sheath, the points of all work- 
ing together and alternately effect the cutting, while 
as in the Tremex the rasp-like, rigid teeth, in the with- 
drawing motion, work out the sawdust, a steady 
stream of which flows from the boring when the drill 
is at work. 

But there is a problem in what manner these drills 
effect the initial cutting at the extreme bottom of the 
boring. It is not difficult to understand from an ex- 
amination of the file-like teeth of the drills how the 
boring is made larger than the drill. Gibson does 
not enter into a description of the mechanism of the 
instrument, but briefly refers to the boring's being 
accomplished by the alternate gouging of the chiseled 
tips of the three long pieces. This is not satisfying. 
From an examination of the instrument, it is more 
like the cutting of saw teeth or of file, teeth than of 
chisels. Nor does it at all resemble an auger in itP 
character. Beyond question, it is the withdrawing 
motion of the' cutting pieces that loosens the particles 
of wood on the sides of ■ the boring, the rigid teeth 
being all of the hook character, as in a file or saw, 
with the edges turned upward or backward. In some 
way the motion of the cutting points of. the drill 
loosens the particles of wood at the bottom of the 
boring, which upon examination proves to be only 
slightly convex where the points are at work, showing 
here also that the drill moves from side to side and 
around in its work. 

A Tremex bores a hole almost the extreme length of 
its ovipositor, lays an egg therein, withdraws, and 
flies away. This- egg hatches a tiny grub that at once 
begins its work as a wood borer, hibernating within 
its burrow, and reaching its full development the fol- 



lowing season. As is well known, a Thalessa, ascer- 
taining the position of the Tremex larval boring by 
a subtle sense that we cannot comprehend, proceeds 
to drill through the hard wood, and unerringly reaches 
the retreat of the Tremex larva and lays an egg 
therein. This hatches a larva that searches out the 
Tremex, fastens upon it, sucks its juices, and eventu- 
ally kills it, the Thalessa thereupon passing through 
its transformation in the boring of the Tremex and 
emerging the following summer, at about the time 
that a Tremex, if unmolested, would have done. When 
a Thalessa drills its boring, the Tremex larva has per- 
haps reached a considerable depth in the wood, hence 
the necessity for the very long drill of a Thalessa as 
compared to the shorter one of a Tremex. If a Tremex 
possessed a drill like the Thalessa and its larva could 
begin its boring at such a depth, then the drill of 
the Thalessa would need to be, perhaps, double in 
length. The ovipositor drill of a Thalessa is three or 
four inches long, and that of a Tremex less than an inch. 
Considering the delicacy of the Thalessa drill, the 
comparatively slight power behind it, and the hardness 
of the wood into which it is often thrust, nothing in 
the mechanism of Nature is more truly wonderful. 
Possibly it is only surpassed by the ability of the 
insect to ascertain the exact position of its victim 
at such a depth in the solid wood. 



Luminous Projectiles. 

It is proposed to substitute for searchlights on war- 
ships guns firing projectiles which will emit intense 
light, either during their flight through the air or on 
striking the water. The short duration of the flight, 
however, appears to make the first method imprac- 
ticable. For the production of light on striking the 
water calcium carbide is the most suitable substance, 
as, on contact with water, it generates acetylene gas 
which, when ignited, produces a very intense light. 
The latest form of acetylene or carbide bomb com- 
prises two cylindrical wooden shells, which telescope 
together. The inner shell is filled with calcium car- 
bide, calcium phosphide, and gunpowder, not mixed 
together. It has an iron head and, at its opposite 
end, an orifice for the escape of gas. 

The two wooden cylinders separate immediately on 
leaving the muzzle of the gun and the inner cylinder 
continues its flight alone. On striking the water the 
projectile, after the first plunge, rises to the surface. 
Water enters the shell and evolves acetylene from the 
carbide, and hydrogen phosphide or phosphureted hy- 
drogen from the calcium phosphide. The hydrogen 
phosphide ignites spontaneously on contact with the 
air and sets fire to the acetylene. The flame is not 
extinguished, but rather brightened, by contact with 
water, so that an intense light is produced even in a 
high sea. An intensity of 2,000 candles and a life of 
three hours are claimed for these acetylene bombs, and 
they can be projected to distances of two miles or 
more. Yet they form very incomplete substitutes for 
searchlights. They are of little use in the search for 
hostile torpedo boats because they are useful only 
when the position of the object to be illuminated is 
already approximately known. Even in such a case a 
torpedo boat could easily escape from the area illu- 
minated by the bomb before it could be hit by the 
enemy's guns. — Prometheus. 



At the recent soiree of the British Royal Society, 
Mr. J. Franklin Adams, F.R.A.S., exhibited the in- 
genious machine he has evolved in order to complete 
his extensive star-counting task and preparation of 
the star chart of the heavens. After securing photo- 
graphs of every section of the northern heavens at var- 
ious points, this astronomer in 1895 went to Cape 
Town and secured negatives of the southern heavens. 
In all 260 successful negatives were obtained, upon 
which are recorded something like 23,000,000 stars. 
The task of counting this huge aggregation has almost 
been completed, but it has occupied nearly seventeen 
years. By means of his special machine precession 




The pigeon horntail (Tremex columba) boring in wood. 

a. Ovipositor drill forced in vertically; length,' % inch. b. Sheet/ 

attached to body horizontally. Sheath not used to strengthen 

the drill as in Thalessa. 

lines are drawn upon his plates, which are 15 inches 
square, the latter lines 0.01 millimeter apart giving 
star places at the 1855, 1875, 1900, and 1925 epochs 
both in right ascension and declination. This machine 
works with such minute accuracy that regions adja> 
cent to the selected areas can be subsequently added 
without overlapping or omission. 
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WINDING INDICATOR FOB WATCHES. 
In watches of the better class, and especially in 
chronometers, it is quite important to know just to 
what extent the spring has been wound; for in wind- 




WINDING INDICATOR FOB WATCHES. 

ing the spring to the limit one is apt to strain the 
delicate mechanism. Such an indicator has recently 
been devised which operates in a very simple man- 
ner. As shown in Fig. 2 of the accompanying engrav- 
ing, a small indicating hand is provided on the face 
of the watch which, as the watch is wound, will move 
in one direction over a graduated dial and 
when the watch is running will move in the 
opposite direction. In Pig. 3 the winding 
arbor is indicated at A, to which is attached 
the winding gear B. The arbor A is pro- 
vided with a reduced extension G. On this 
extension a disk F is threaded, and the lat- 
ter is arranged to revolve with the spring 
barrel D, by reason of the fact that a pin E 
carried by the barrel passes through an 
aperture in the disk. The watch is of that 
type in which the opposite ends of the 
spring are secured to the barrel and arbor 
respectively, and both the barrel and arbor 
rotate in the same direction, the latter dur- 
ing the winding of the watch, and the for- 
mer when the watch is running. With the 
arbor A is revolved the disk F, which being 
prevented from rotating by its connection 
with the drum D is fed inward in contact 
with a cam surface on the spring lever O. 
The latter is provided with a toothed sector which en- 
gages the pinion H and moves the indicator hand at- 
tached thereto over the winding dial. When the watch 
is running, the disk E rotates with the barrel, and is 
thereby threaded outward on the shaft G, permitting 
the spring lever to return to its normal position, and 
thereby moving the indicator toward the unwound 
position. The inventor of this mechanism is Mr. Sam- 
uel Kahan, 1061 Park Avenue, New York, N. Y. 
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flow employed for carrying off extraneous matter. The 
engraving shows the machine in section, the tank 
being indicated at A. This tank is fed with water 
from a supply pipe at its upper end and discharges 
past a grain valve B into the beater G, from which 
the grain passes to the straining device in the usual 
manner. A chamber D is provided within the tank A, 
and the stem of the valve B passes up through this 
chamber, being formed with a sleeve G at its upper 
end to receive the rod of a valve F. The latter serves 
to close the upper end of the discharge pipe E. The 
valve F is suspended from a lever to the opposite end 
of which a float H is hung. This float may be ad- 
justed along the lever, in order to regulate the action 
of the valve. The grain delivery chute is indicated 
at J, while a secondary overflow pipe is shown at J. 
In operation the water washes the sound grain through 
the valve B, but extraneous matter floats to the top 
of the tank and is carried out through the overflow 
pipe E. In case the valve B should become choked, 
the water rising in the tank A will lift the float H, 
permitting the valve F to close, so as to prevent the 
sound grain from passing off therethrough. In case 
the water should rise to a dangerous height it would 
be carried out through the overflow pipe J. The in- 
ventors of this grain-washing machine are Messrs. 
W. F. Mullaney, C. B. Neuman, and M. Nicholson, of 
Marshall, Minn. 

NOVEL BOAT-PROPELLING DEVICE. 
An oar-like boat-propelling mechanism has recently 
been devised whi«b. it) adapted to permit of propelling 
a vessel at high speed on shallow waters. The mech- 
anism requires but little power and does away with 
the long shaft connection between the motor and the 
propeller. The propelling mechanism is concealed in 
a well at the stern, this well being open at the bottom, 
as indicated in the engraving, which is partly broken 
away to show the mechanism. This well is divided 
into two compartments. In each compartment a pair 
of paddles are mounted to operate. The paddles are 



GRAIN-WASHING HACHTNE. 
Pictured in the accompanying engraving is a grain- 
washing machine which is arranged in such a manner 
that when the machine becomes choked the sound 
grain is prevented from passing out through the over- 




GRAIN- WASHING MACHINE. 



A PROPELLING MECHANISM FOR SHALLOW-DBAFT BOATS. 

suspended from pairs of levers at their upper end, 
the lower ends of the levers being pivoted to a frame- 
work in the compartment. On each paddle stem a 
sleeve is mounted which is pivoted between the arms 
of a crankshaft. The crankshaft is propelled by any 
suitable engine through bevel gears, and as the cranks 
revolve each paddle is moved through the water, and 
by reason of the lever suspension each paddle is lifted 
out of the water on the return stroke. The return 
stroke, occupies but one-third of the rotation of the 
crank, so that there are always at least two paddles 
in active engagement with the water, and at times 
during each rotation all four of the paddles are in the 
water together, two beginning and two ending the 
propelling stroke. Each paddle stem is provided with 
a number of bolt holes which permit of adjusting its 
position with respect to the supporting levers, thus 
regulating the depth to which the paddles will reach 
in the water. The inventor of this boat-propelling 
device is Mr. Whiting Arnold, of Murray Hill Hotel, 
New York. 

m i ■ i m 

BRAKE MECHANISM FOB WAGONS. 

The mechanism which we illustrate in the accom- 
panying engraving provides a very effective brake 
for wagons which will be operated by any back pres- 
sure of the front axle that is greater than that on 
the rear axle. The wagon is provided with a main 
reach A, and a second reach B, both of which are se- 
cured to the rear bolster, but have a limited sliding 
movement in the forward bolster. In addition to these 
two members there is a third reach G, rigidly secured 
to the forward bolster E, but free to slide in the rear 
bolster D. The main reach A is formed with an aux- 
iliary part F rigidly secured to the bolster E, but hav- 
ing sliding engagement with the main reach A. This 
construction serves to strengthen the reach and hold 
it in alinement while permitting it to move with re- 
spect to the bolster E. Secured to the reach 6 is a 
cross-bar H from which is suspended the brake beam 
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O. the latter being provided with the usual brake shoes 
which bear against the peripheries of the rear wheels. 
Connected to the brake reach G are a pair of pivoted 
arms J which are connected by links K to the brake 
bar G. In operation, when going down hill, the rear 
wheels will tend to ride forward with respect to the 
front wheels, carrying the reaches A and B with them, 
and also the cross-bar H. However, as the brake bar 
C? is held back by its link connection with the arm 
supported by the brake reach G, the result will be to 
force the brake shoes against the wheels. When it is 
desired to disconnect the brake mechanism, a pin L 





BRAKE MECHANISM FOB WAGONS. 

is passed through the brake reach G and its support 
on the rear bolster. If while driving the wagon it is 
desired to stop the automatic action of the brake, this 
can be done from the driver's seat by lifting the 
notched bar N into engagement with the U-shaped bar 
M. The bar M being connected with the reach A and 
• the bar N with the bolster E the result will 
be to lock these two parts together and 
prevent the forward movement of the rear 
wheels with respect to the forward wheels. 
Mr. Eben G. Doland, of Starksboro, Vt., has 
recently secured a patent on this brake 
mechanism for wagons. 



IMPROVED RAILROAD TIE. 
The accompanying engraving illustrates a 
railroad tie which may be constructed of 
metal or concrete, and to which is bolted a 
rail chair, with lugs fitted in the chair 
to engage the base of the rail and hold it in 
place. Between the rail and the chair 
wedge-shaped blocks of wood are provided 
which not only serve as cushions for the 
rail, but also may be used to force the rail 
into alinement. In the engraving the rail 
is indicated at A and the tie at B. The 
chair G is placed under the rail, and 
is provided with vertical portions at each side. 
A vertical orifice extends through each side por- 
tion and into each orifice a lug E is fitted. The latter 
is formed with a sleeve which engages the orifice 
providing a long bearing? The lugs are held in 
place by means of bolts F which pass through them 
and the tie B. The wooden wedges referred to above 
are indicated at G and H. Should it be found that the 
rail must be raised or lowered, the bolts are loosened 
and the wedge-shaped members E and H are forced 
together or apart until the proper adjustment is at- 
tained, after which the nuts on the bolts are screwed 
home and the device is ready for service. The inven- 
tors of this improved railroad tie are Messrs. W. Hub- 
bell and A. J. Annis, Siloam Springs, Ark. 
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RECENTLY PATENTED INVENTIONS. 
Pertaining to Apparel. 

HOOK-EYE. — A. C. Carl, Joplin, Mo. As 
ordinarily attached and located, hooks and eyes 
lie flat upon inner and outer sides of a gar- 
ment and close to opposite edges of the same, 
and in engaging the hooks with the eyes, their 
points come in contact with the portion of the 
fabric directly underneath the eyes and wear 
and injure the goods. To prevent this result 
the eyes are provided with a guard interposed 
between them and the fabric, so that contact of 
the hooks with the latter is prevented. 

BUILT-UP MATERIAL FOR BELTS AND 
THE LIKE. — Josephine MUllbr, New York, 
N. Y. In this material the major portion of 
the warp consists of ribbons of oil-cloth, 
patent-leather, felt, etc., the glazed and finished 
faces of which are their outer faces and in 
which the weft consists of cord or braid, 
whereby to provide a fabric which when single 
ribbons are used is especially adapted for use 
as the body portion for bags and like articles, 
and wherein when the ribbons are used double 
or are placed back to back, a fabric is pro- 
vided which may be equally finished on both 
faces, being especially adapted as material for 
waist belts. 

HOSE-SUPPORTER.— H. Allen, New York, 
N. Y. One purpose in this invention is to 
provide a supporter or garter that is exceed- 
ingly simple, comprising practically but two 
parts, and wherein the supporting members, or 
those adapted for attachment to the sock, will 
draw equally upon the limb back and front. 

HOLDER.— C. C. Williams, Westfield, Pa. 
The purpose of the invention is to provide a 
holder, arranged for convenient attachment to 
a support for easy manipulation, to engage 
and securely hold the article In place and for 
ready adjustment, especially when used as a 
cuff holder, to adjust the cuff relative to the 
coat sleeve. 

COMBINED GARMENT. — M. Tartikoff, 
New York, N. Y. The invention consists of a 
supplementary waistband, and a shield, the 
shield and waistband being provided with but- 
tons on opposite portions for detachably con- 
necting them together and to a pair of pants 
or other similarly worn garments, with, elastic 
members connected to the shanks of the but- 
tons, holding them in place and affording a 
yielding connection between the pants and the 
shield. 

SAFETY-CLASP FOR PURSES AND THE 
LIKE. — W. McIlroy, Empire, Panama. The 
object here is to provide a compact, easily 
operated device for detachably fastening a 
purse or a like receptacle upon the dress, skirt, 
or waist in such a manner that the purse 
cannot be easily stolen ; and also afford a neat 
ornamental auxiliary pocket for convenient use. 

SUSPENDER ATTACHMENT. — J. Hauser, 
Spokane, Wash. The attachment affords means 
for reliably securing together the ends of the 
looped portions of suspender bands in a man- 
ner which will permit the release of the parts 
when a changed adjustment is desired, whereby, 
the suspended bands are lengthened or short- 
ened as occasion may require. 



Of Interest to Farmers, 

CHICKEN-PERCH. — W. H. Cole, Broken 
Bow, Neb. The object of the inventor is to 
provide details of construction for a perch, 
which adapt it to contain and automatically 
discharge a graduated quantity of liquid and 
insecticide, or germicide, from a reservoir in 
the pole upon the exterior surface, for exter- 
mination of lice or mites that infest fowls or 
growing chickens, and also for the destruction 
of disease germs. 

TRAP-NEST FOR HENS.— M. J. Whitty, 
Croton-on-Hudson, N. Y. The object here is to 
provide a nest with means for holding the door 
for the entrance sufficiently open to permit a 
laying hen to enter, and which will be released 
by the entering of the hen, permitting the door 
to spring closed, thus trapping the fowl until 
such time as an attendant may take the num- 
ber of the fowl for recording the number of 
eggs laid during the season. 

GATE. — E. J. A. Rice, Harvard, Neb. The 
more particular improvements relate to means 
whereby the gate may be readily operated by 
a person intending to pass through it, the 
improvements further tending to render the 
gate, as far as possible, easy in its action and 
simple in its construction. 

GRAIN-SCOURER.^T. Grose, Port Ade- 
laide, South Australia, Australia. This ma- 
chine for use in scouring grain has several 
advantages over scourers hitherto in use, in 
that it is simple and economical in manufac- 
ture, is far more durable, is driven much more 
slowly, requiring less motive power, and is most 
effective in operation. 



Electrical Devices. 

INSULATING-BUSHING. — L. SteiNBERGER, 
New York, N. Y. In this patent the invention 
has reference to insulating bushing such as may 
be employed in connection with high potential 
conductors, and used at points where such con- 
ductors enter or leave a building or pass 
through a wall, panel, or other barrier of any 
kind. 

DISK STRAIN-INSULATOR. — L. Stein- 
berger, New York, N. Y. This invention re- 
lates to strain insulators, and particularly 
those of the disk type, Mr. Steinberger's more 
especial object being to improve the general 
construction of such insulators and to render 
them, as near as practicable, proof against the 
evil effects of moisture. It relates further to 
increasing the dielectric properties of the in- 
sulators and giving them a high degree of 
mechanical strength. 

FLEXIBLE SUSPENSION FOR CONDUC- 
TORS. — L. Steinberger, New York, N. Y. 
This invention relates to means for suspending 
conductors, and. more particularly to a flexible 
suspension for conductors such as are used for 
transmitting currents of unusually high poten- 
tial. One object among many is to promote 
flexibility between the conductor and the cross 
arm or other, stationary member, whereby the 
latter and its connections are supported. 

TELEGRAPH-REPEATER. — L. B. CECIL, 
Santa Barbara, Cal. The main line in opera- 
tion, makes and breaks in the circuit are 
repeated on the branch line through the con- 
tact of the contact point on an armature with 
the lower end of the trunnions. When the 
branch line is working, the makes and .breaks 
in the circuit 'are repeated on the main line 
by means of the contact point and the lower 
end of a lever on a relay, and in either case 
the p.rm on the bracket of the relay which is 
working keeps the armature of the relay which 
is not working from operation. 

RELAY FOR TELEGRAPHS. — J. SCOTLAND, 
Hearts Content, Newfoundland. The invention 
relates to the art of telegraphy and has for 
its object to provide a relay and more sensi- 
tive than those heretofore known. Another ob- 
ject is to so construct the relay that there 
will be a greater and a more rapid demagnifi- 
cation when the circuit on the main line is 
broken. 



Of General Interest. 

THREAD-SPOOL. — E, A. Zobel, Holmes- 
ville, Neb. The invention pertains to an im- 
provement in thread-spools, and in carrying it 
out, what is usually a waste product is util- 
ized, namely corn-cobs, which are particularly 
useful for the purpose in view of their cheap- 
ness and the facility with which they may be 
worked up into the finished product. 

SANITARY PIPE-STEM. — J. J. Gotts- 
chalk, Taunton, Mass., and B. W. Phelps, 
Providence, R. I. One purpose of the inven- 
tion is to provide a stem adaptable to any pipe 
and so constructed as to form within the stem 
a reservoir of saliva and the reception of for- 
eign substances, preventing such factors col- 
lecting in the bowl of the pipe or its stem ex- 
cept in the reservoir. 

SASH-HOLDER.— E. T. Gaskill, Newbern, 
N. C. By this invention it is sought to pro- 
vide a sash that can be moved up and down 
with equal facility and will be retained in any 
position to which it may be adjusted. In op- 
eration the sash will be held from rattling and 
can be secured in any desired position up or 
down and will be dust proof from the outside 
in the use of the invention. 

DISPLAY-BOX FOR FRUITS AND VEGE- 
TABLES. — F. E. Cabanis, Platteville, Wis. 
The invention is in the nature of a skeleton 
guard for boxes or other receptacles for fruits 
and vegetables and other articles. It is so 
constructed that it is extensible lengthwise and 
thus adapted for boxes of different lengths, 
and it is also adjustable outward, or at dif- 
ferent points to the open side of the box. 

HAND-BAG. — T. R. Weidemann, Jersey 
City, N. J. The object in this case is to pro- 
vide a hand bag arranged to provide a main 
compartment and a plurality of supplementary 
compartments for the storage of money, hand- 
kerchiefs, and other articles, to which con- 
venient access can be had without opening or 
otherwise disturbing the main compartment. 

GRAPPLE. — C. L. Simmons, Spokane, Wash. 
The invention relates to hoisting and its object 
is to provide a grapple more especially designed 
for hoisting concrete blocks and other articles, 
and arranged to securely grip the article to 
permit of carrying the same to the desired 
destination and to allow the operator to con- 
veniently release the article. 

HARMONICA. — A. W. Anderson, Seldovia, 
Alaska. The invention relates to teething 
rings for children and has for its object to 
provide a harmonica in the form of a teething 
ring so that when it is used a sound or music 
will distract the attention of the child, and 
quiet it when it bites on the ring, and in that 
way cuts its gums with its newly formed 
teeth. 

WATER-ELEVATOR.— A. Haas, New York, 
N. Y. The purpose of the invention is to 
improve upon a construction for water or liquid 
elevators, for which Letters Patent were 
formerly granted to Mr. Haas, so as to adapt 
the same to conditions under which it has 
been found that a double spiral screw can be 
successfully employed, the improvements re- 
lating particularly to the construction of the 
body of the device and the double spiral screw, 
and the details of the construction at the re- 
\ ceiving and discharging portions of the de- 
vice. 

SPRAY-NOZZLE. — A. S. Washburn, Ger- 
mantown, N. Y. The nozzle is adapted for use 
in spraying trees, shrubbery, plants, and the 
like, so constructed that even when the liquid 
includes a preponderance of Paris green, lime, 
sulfur, etc., there will be but a minimum ten- 
dency to clog, it being possible for the nozzle 
to be continuously used for a long time with- 
out cleaning, the tendency of the nozzle in 
operating being to free itself of all particles 
contained in such mixtures. 



COVER. — F. G. Lauster, Sr., Ionia, Mich. 
The cover is simple and inexpensive to manu- 
facture, and has means for removably mounting 
it adjacent to the side of the barrel or cask 
after it has been removed from the top, thus 
obviating the necessity of either holding the 
cover or placing it on the floor, while the 
material is being removed from the barrel. 

SHEARS-HOLDER. — H. L. Kocher, Cemen- 
ton, Pa. Means are provided for conveniently 
holding a pair of shears or scissors pendent on 
one leg of a pair of overalls worn by paper- 
hangers, so that the workman can readily grasp 
the shears for use while at work, and in- 
stantly replace them in the holder when the 
use of both hands is necessary for the proper 
execution of the work. 



Hardware. 

SPIKE-PULLER. — W. E. Werd, H. Rodda, 
and J. H. Viol, Butte, Mont. The Invention 
is an improved labor saving device for pulling 
spikes from railroad ties, and the like, in a 
rapid and easy manner, without pulling off the 
heads of the spikes. It may be of any desired 
size, but for the purpose of pulling spikes it 
should be about five feet long and of stout and 
substantial construction, capable of bearing a 
considerable strain. 

HINGE. — W. B. Rodman, Charleston, S. C. 
The invention has for its object the provision 
of a hinge in which the two main leaves are 
connected by lazy tongs formed of two inter- 
mediate leaves, arranged in series with the 
main leaves, and also by two auxiliary 
leaves arranged in series with the main leaves, 
each auxiliary leaf being connected to the oppo- 
site intermediate leaf. 

SAW-TABLE GAGE.— M. E. Loehr, Clay- 
pool, Ind. The object of this invention is to 
provide a new gage, by means of which the 
adjustment may be accurately determined and 
which will normally remain locked in position, 
but which, by movement of the hand, may be 
released for readjustment. 

CARRIER.— (A. K. Lee, Chaparal, Ariz. Ter. 
The object here is to provide a carrier, more 
especially designed for use on cans, pails, and 
like receptacles, and arranged to permit plac- 
ing the carrier conveniently in position on the 
receptacle or removing it therefrom, and to 
allow of folding the carrier into a compara- 
tively small space for shipping, storing, or 
other purpose. 



Heating and Lighting. 

GAS-MIXER. — L. M. Simmons, Reynolds- 
ville, Pa. More particularly, the invention re- 
lates to that type of mixer in which there is 
employed a tube adapted to be connected to a 
source of gas at one end and adapted to be 
connected to a burner at the opposite end, and 
having within the tube a helical baffle to bring 
out the thorough and complete commingling of 
the gas and air, and to produce a uniform 
mixture thereof, so that there will be perfect 
combustion of the gas. 

WATER-HEATER. — P. Sasso and J. P. 
Farugia, Alexandria, Egypt. The invention re- 
lates to water heaters, and the object of the 
invention is to produce a heater having a large 
heating surface, to the end that the water will 
become quickly heated. It may be used with 
fuels of any kind. 

ADJUSTABLE REGULATING-COCK.— W. N. 
Best, New York, N. Y. In this instance the 
invention has reference to certain improve- 
ments in cocks adapted for use with gas burn- 
ers for lighting or heating purposes, and re- 
lates more particularly to certain improvements 
whereby the flow of gas is rendered more uni- 
form and the extent to which the cock may be 
opened, limited. 



may also be fitted into a fork which may be 
passed under a pan while a catch on the han- 
dle serves to grip the rim of the pan. 

VENTILATOR. — H. Shlamowitz, New 
York, N. Y. One object of the invention is to 
provide a ventilator for use in connection 
with windows or other openings in buildings, 
which is so constructed that in a certain ar- 
rangement of the parts air can enter the room 
freely, but in an upward direction, that is, in 
a direction toward the ceiling, the air at the 
same time screened to prevent the entrance of 
dust, dirt, or the like. 



Household Utilities. 

AWNING. — W. G. Buschemeyer and G. R. 
Caspari, Louisville, Ky. The object of the in- 
vention is to simplify and strengthen the con- 
nection between the awning frame and window 
casement, whereby it may be cheaply manufac- 
tured and assembled, and is unlikely to become 
deranged or broken. It refers to awnings 
more especially disclosed in Letters Patent 
granted to Mr. Buschemeyer, in which __ pro- 
vision was made for the discharge of heated 
air at the top of the awning. 

CLOTHES-DRIER. — L. Duncan, Butte, 
Mont. The inventor's aim is to provide a drier, 
embodying details that adapt it for convenient 
service, render it light, strong, durable, and 
easy to erect in or out of doors, and permit 
parts thereof to be closely folded into a com- 
pact package when not in use. 

WASHBOARD. — Sarah F. O'Connor, New 
York, N. Y. The board has hooks at each end 
for engaging over the top edge of the tub and 
supporting the board therein in a slightly de- 
pressed position, the board being preferably 
made of slats corrugated longitudinally on 
their uppe*r faces, these corrugations not only 
engaging the clothes and preventing them from 
slipping when the clothes are scrubbed with a 
rubbing device, but also serving as a rubbing 
surface. 

PAN HOLDER AND STOVE LID LIFTER. 
— B. Kessler, Harlem, Idaho. This device 
may be used either as a holder or handle for 
pans, or as a stove lid lifter. The handle is 
fitted with a shank which terminates in a toe 
adapted to fit the slot of a stove lid. This toe 



machines and mechanical Devices. 

DOOR-HANGER.— E. G. Worden, New York, 
N. Y. The object of the improvement is to 
provide a hanger which will facilitate the 
hanging of the door and enable the height of 
the door to be nicely adjusted. Further, the 
object is to construct and arrange the parts so 
as to relieve the mechanism of jars or shocks, 
when the door is swung open or closed. 

AUTOMATIC SPEED-CHANGING MECH- 
ANISM.— K. V. Hohne, 20-21 Uhlandstrasse, 
Charlottenburg, Germany. The purpose here is 
to provide a method and apparatus by means 
of which the speed ratio of pulleys, shafts, and 
the like connected by gearing can be changed 
automatically in accordance with the greater 
or smaller speed of the driven pulley, shaft, or 
the like, in such a manner as to secure a uni- 
form speed of rotation of the motor. 

WATCHMAN'S TIME-REGISTER. — G. W. 
Ellis, Germantown, Pa. With this recorder it 
will be impossible to register except at such 
times as a pin is in engagement with the 
switch arm, which occurs once every two 
hours, and is not of long duration, and it will 
be equally impossible to register unless such 
station has been visited. Since all the mech- 
anism may be inclosed, no tampering with the 
record is possible, and a glance at the numbers 
appearing through the slit will show at once, 
whether the trips have been made, and if not, 
on what days trips are omitted. 

AUTOMATIC DEPOSIT-BOX.— H. G. Dor- 
sey, Granville, Ohio. The invention relates to 
improvements in deposit or collection boxes, 
and relates more particularly to locking mech- 
anism for controlling the same. It is adapted 
for use in connection with boxes of any size or 
character, or employed for doors of rooms, bath 
houses, etc. The nature of the locking mech- 
anism is not dependent upon the nature of the 
box or room in connection with which the 
mechanism is employed. The time control may 
not be employed 1n connection with the other 
mechanism. 

AIR-COMPRESSOR.— H. E. Bailey, Albany, 
N. Y. The* intention in this case is to provide 
an air compressor which is simple and durable 
in construction, not liable to leak or to get 
out of order, and arranged to prevent the 
water from accidentally passing into the re- 
ceptable filled with beer or other liquid. 

CURRENT-MOTOR.— J. R. Jeffrey, Fair- 
view, British Columbia, Canada. In the prac- 
tical application of this invention Mr. Jeffrey 
provides a wheel adapted to be supported hori- 
zontally in the current of a stream, motion 
being imparted to the wheel by the action of 
vanes secured to the periphery of the wheel. 
The invention is entirely automatic in its 
action. No attention is required after the 
wheel is once lowered into the water. 

POWER-HAMMER.— J. Hamilton and L. 
Pierce, New York, N. Y. One purpose of the 
inventors is to provide a stationary channeled 
piston rod and a hammer that is in the nature 
of a piston, sliding on the rod, together with 
a valve connected with a source of steam 
supply, or a supply of compressed air, and 
exhausts, which valve is controlled by mechan- 
ism operated by the movement of the hammer, 
whereby the valve is opened alternately to one 
or the other port or channel in the piston 
rod to cause the hammer to rise and fall. 

SAWMILL-DOG. — A. V. Wineman, Green- 
ville, Miss. In the operation of the device, the 
upper dog is moved into contact with the log 
after which the lug is engaged with a notch. 
On now swinging a lever the sliding bar is 
moved downward to force the upper dog into 
the log, and the lower dog is swung to force 
the latter also into the log. 

LOGGING APPARATUS.— T. W. Tiley, 
Bellingham, Wash. The aim of the inventor 
is to provide an apparatus which will, 
in operation, give complete control of the logs 
which are being moved and which will obviate 
the necessity of using brakes for holding the 
log cable when the log is descending a 
grade. 

TACK-DRIVER. — D. A. Sawyers, Union- 
ville, Iowa. The invention refers to mechanism 
for use in driving tacks, nails, and the like, 
the more particular object being to provide 
a driver with an improved form of magazine 
for holding the tack3, and further provided 
with means under control of a trigger and 3. 
lever actuated directly by the operator for dis- 
charging the tacks one at a time and driving 
them as discharged. 

LUBRICATOR.— J. P. Johnson, Abercrom- 
bie, N. D. The object here is to provide a 
lubricator by means of which moving bearings 
can be continuously supplied with oil from a 
stationary reservoir, which is so constructed 
that it is impossible for dust or other foreign 
matter to become mixed with the oil being 
fed to the bearings, and by means of 'which the 
different bearings can be simultaneously stip- 
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plied with different quantities of oil in ac- 
cordance with their requirements. 

BARREL-PACKING MACHINE.— J. H. VOGT 
and L. Stoeck, Stamford, Conn. The inven- 
tion is an improvement in packing machines 
for. barrels and such like shipping cases which 
are filled with granulated or pulverized ma- 
terial and has for its purpose to provide for 
the uniform hammering or application of pres- 
sure to the material as the latter is placed in 
the case. 






\Noies —r -^ 
and Queries.] 

Full hints to correspondents were printed at 
the head of this column in the issue of Novem- 
ber 14 or will be sent by mail on request. 



Prime movers and Their Accessories. 

MEANS FOR CONNECTING AND DISCON- 
NECTING RECIPROCATING ENGINES. — 
S. S. Smith, Osage, Iowa. The object of the 
improvement is to easily and quickly discon- 
nect any reciprocating engine, and especially 
those of a locomotive, and leave the same bal- 
anced after it has been disconnected as it was 
while working or under normal working con- 
ditions. In such engine construction counter- 
balances are used to equalize the weight of 
the pitman or connecting rod. 

INTERNAL-COMBUSTION ROTARY EN- 
GINE. — H. Lee, Bowral Street, Kensington. 
near Sydney, New South Wales, Australia. The 
purpose of the inventor is to provide an en- 
gine working on the rotary principle, which 
will utilize the power of the gases generated 
by the explosion more fully than heretofore. 
Its essential features consist of a rotary com- 
pressor, an intermediate rotary valve, and a 
nave or rotor carrying a sliding piston within 
a chamber of peculiar construction and vary- 
ing contour. 



Railways and Their Accessories. 

CAR-FENDER. — C. Kleymeier, Covington, 
Ky. The purpose of this invention is to pro- 
vide details of construction for a street car 
fender, which render the device compact and 
convenient for placing upon or removing from 
a car ; the fender, when in position for service, 
being adapted to positively guard against acci- 
dents, and when in operation gently but posi- 
tively removing laterally from the track a per- 
son or object, that is picked up by the fender, 
and without injury to the person or object. 

RAILWAY CROSS-TIE.— F. N. Deane and 
H. A. Drane, Corsicana, Tex. The object of 
the invention is to provide a tie, provided with 
spaced concrete tie blocks, connected with each 
other by a metallic cross rod, extending cen- 
trally through the blocks and having means 
for adjusting the blocks toward or from each 
other, to bring rails* held on the blocks to 
proper gage, and to allow of " raising either 
block and maintaining both blocks and their 
rails in the same plane. 



Pertaining to Recreation. 

BOWLING-ALLEY. — C. B. Brenneman, 
Boston, Mass. The invention is an improve- 
ment in bowling alleys and the alley-way is 
of ordinary form and construction, comprising 
the floor, the side walls, and the return 
grooves, adjacent to the side walls, and upon 
each side of the floor. Instead of pins, balls 
are used, and that portion of the floor upon 
which the balls are placed is provided with 
depressions arranged in proper position with re- 
spect to each other. 



Pertaining to Vehicles. 

WHEEL FOR MOTOR VEHICLES. — J. V. 
Pdgh, Guiting House, Allesley, Warwick, Eng- 
land. This invention relates to the wheels of 
road vehicles, and the object is to provide a 
reliable iand readily detachable wheel. It 
consists in a wheel composed of a permanent 
wheel hub, a removable hub enveloping the 
permanent hub and carrying the spokes and 
felly clutched members between and formed 
integral with the hubs. 

VEHICLE-WHEEL.— G. H. Groth, Cincin- 
nati, Ohio. The invention relates to certain 
improvements in vehicle wheels, and more 
particularly to the steering wheels of motor 
vehicles. The object is to so construct the 
wheel that the ordinary steering knuckle may 
be employed, but at the same time, the pivot 
of the steering knuckle may be located in the 
plane of the wheel. 

SELF-PROPELLED VEHICLE. — C. Richter, 
Tampa, Fla. The invention relates to self- 
propelled vehicles, and more particularly to 
that class usually characterized as automo- 
biles. An object of the invention is to pro- 
vide a self-propelled vehicle which is adapted 
to travel on land and water. Also to provide 
a vehicle adapted to travel on land and water 
and having means for propelling the vehicle on 
land and water. 

LAND-ROLLER. — H. P. A. Andersen, Cush- 
ing, Neb. The invention provides a roller, 
wherein plain disks with a central peripheral 
grip alternating with toothed disks mounted 
upon a common axle, so that they revolve 
with the axle and revolve thereon, whereby 
opposing plain disks form ridges and pack the 
soil, preventing the finer particles from rolling 
away, while the interposed tooth disks pene- 
trate the crowns of the ridges, cultivating the 
ground and leaving it in the best condition 
to absorb moisture, thus tending to prevent 
the earth from being washed away. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



(11012) H. J. P. says: 1. When a 
town is being changed by an electric company 
from a direct-current system to an alternat- 
ing, it is not possible to run a motor of any 
kind of direct-current type with the alternat- 
ing system, is it? A. Some forms of alternat- 
ing current may be used upon a direct-current 
motor by bringing the motor to speed before 
the current is thrown on. The motor will then 
keep step with the current. It is far better 
to use a self-starting .alternating-current 
motor. 2. Which is considered the most up-to- 
date system, the direct or the alternating cur- 
rent? A. The alternating current is displacing 
the direct current in a great many places. 3. 
Rewiring of the houses I presume would not be 
necessary? A. The house wiring is the same 
for both kinds of current. 

(11013) J. M. K. says: 1. How should 
I make the connections for a miniature over- 
head trolley line, direct current? A. The posi- 
tive pole of the current is usually connected 
to the trolley wire and the negative pole to 
the rails. 2. Are magnetism and electricity 
the same? A. Magnetism and electricity are 
not the same. Magnetic whirls are the result 
of an electric current, and surround the wire 
through which an electric current is flowing. 
3. In your issue of October 17, 1908, page 
257, is an article on ice making at home. Is 
Prof. Audiffren's machine on the market? And 
if so, where can it be gotten ? A. _The ma- 
chine will probably be placed on the market 
in this country in a short time. Address will 
be supplied by mail. We do not give addresses 
in this column. 4. Cannot the current from a 6- 
volt, 4-ampere direct current be raised to 110 
volts direct current through transformers or 
something? A. An electric current can be trans- 
formed from 6 volts to 110 volts, by means of 
a transformer, but the amperes will be cut 
down in the same ratio as the volts are raised. 
Starting with 4 amperes you will have about 
0.2 ampere at the finish and not much work 
can be done. 5. Acetylene gas made from cal- 
cium carbide is not adapted for use in bal- 
loons. 

(11014) R. S. says: Would you kindly 
inform me whether a dynamo is capable of 
creating more power than that required to 
run it? In other words, when a dynamo is 
creating a certain amount of power, is the 
power back of the dynamo greater or less than 
that created? A. The power used to drive a 
dynamo is always greater than the electrical 
power which the dynamo can furnish. There 
are no perpetual-motion machines in opera- 
tion as such a one would be if it could furnish 
more power than is put into it to make it 
go. The dynamo is simply a transformer of 
energy and not a creator of energy. There 
is no machine which can create energy. All 
machines merely transform energy to some 
special use, always with a loss, the object being 
to get some other form of service, the loss 
being the price paid for the exchange. Steam 
in the engine cannot be used for light ; elec- 
tricity can be so used. Steam cannot be con- 
veyed many miles to drive cars at a distance 
from the engine house. Electricity can be 
conveyed hundreds of miles, and there be used 
as power or light. 

(11015) L. W. H. says: If you will 
allow me I will state the question : In a 
dynamo, electricity is generated by the arma- 
ture shaft cutting the lines of force of a mag- 
net. Is it a fact that clouds passing east or 
west generate more electricity than those pass- 
ing north or south, considering the earth as a 
great magnet? Is this why our electrical 
storms come from the west? A. We do not 
know whether clouds moving from west to 
east generate more electricity than do those 
moving north or south. Storms all move from 
a westerly toward an easterly quarter. The 
wind in a storm is moving with a rotary mo- 
tion, drawing from the outside toward the 
center of the storm. The rotation in the 
northern hemisphere is opposite to the motion 
of the hands of a clock, or over from east 
to west. This is caused by the rotation of the 
earth upon its axis. In the southern hemi- 
sphere the rotation and the winds in storms 
are in the opposite direction from what they 
are in the northern hemisphere. This is to be 
found fully discussed in Davis's "Meteorology," 
which we will mail for $2.50. 

(11016) W. P. B. asks: 1. What can 
I mix with coal tar to dissolve it? A. Any 
of the hydrocarbon oils will dissolve asphaltum, 
or coal tar — gasoline, naphtha, benzine, kero- 
sene, as also turpentine. 2. The house fly can 
use its legs and wings with great rapidity, the 
two fore legs as a man uses his hands. Are 
they moved by muscles? If not, by what? 
A. Flies and other insects move their legs 
and wings, and other parts also, by muscles as 
do the higher vertebrate animals. There is this 
difference, however, that the muscles of insects 
are not gathered into bundles terminated by 
tendons, as are those of the vertebrates, but 
are in straight fibers, not joined to each other 



in most cases. The fibers form layers which may 
be regarded as separate muscles. The fibers 
are composed of minute fibrillar which have 
been seen to be striated as are the muscular 
fibers of vertebrates. It is hardly necessary to 
add that these fibers are very numerous, num- 
bering several thousand in a single insect. The 
segments of the body are also well provided 
with muscles. Some of these go from the front 
of one segment to the front of the next, and 
others go to the rear of the next segment. Thus 
the segments can be tilted to and fro. The 
muscular strength of many insects is enor- 
mous, far exceeding that of the higher ani- 
mals, relative to their weight. It is said that 
a flea can leap 200 times its own length. An 
equivalent leap for a man 6 feet would be 
1,200 feet. A beetle has been known to sus- 
tain 500 times its own weight and creep out 
from under it. What would an equivalent 
load for an elephant be? For a man of 200 
pounds in weight it would be 50 tons. Beetles 
often gnaw holes in lead pipes, and an instance 
is recorded of a European beetle gnawing a 
hole an inch in diameter in an iron canister 
in which it was confined, proving not only 
its muscular strength, but also the hardness 
of its mandibles. 3. Jupiter and Venus are 
now and have been in view near together. 
Approximately how far apart are they ? A. 
When Venus and Jupiter are to be seen near 
each other in the sky Jupiter is nearly 500 
millions of miles farther from us than is 
Venus, or about his own distance from the 
sun. 4. What can I put around the roots of 
trees from 1 to 4 inches in diameter to kill 
them? A. An, ax at the root of a tree is the 
easiest mode of killing it. The simplest mode 
adopted in clearing hew land by the early 
| settlers was to girdle the trees near the ground 
and they were dead the next season. There 
is nothing which can* be put into the ground 
to kill a tree that would not kill whatever else 
was growing there. 

(11017) W. B. B. says: 1. In E. S. 
Lincoln's article in the Supplement for 
September 26, should not the formula 
B(2> — 1) 

X = read D — d Instead of D — 1 ? 

d 
Letting the currents corresponding to deflec- 
tions D and d be represented by J and i re- 
spectively, E E 

R RX 

I D R + X X 

Whence, — = — = = 1 -| . 

i d R R 



This gives X : 



R(D — d) 
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A. Your correction of the printer's error in 
the article seems to be justified, and to be all 
right. 2. If the efficiency of a motor is 
E— e 
, where E and e are the impressed and 



E 
counter E.M.F. respectively, so that el is 
loss, then to have efficiency 100 per cent, e 
must equal E t in which case no power at all 
would be used. At least that is the only way 
I can see it, though I have been studying the 
matter for years. In other words, if the motor 
uses any power at all, all the power it uses is 
loss and is therefore not used after all. Can 
you explain that so that I can understand ? 
If it is not all loss, what part is not? A. 
Take care and do not conclude that a motor 
of 100 per cent efficiency would be a per- 
petual-motion machine. It is a queer inference 
that you make, "in which case no power would 
be used." What is to produce E to which 
for 100 per cent efficiency e becomes equal? 
Power must be spent every instant in forcing 
the motor against the counter electromotive 
force, and the current it generates, else there 
would be no motion of the motor and no coun- 
ter electromotive force to be overcome by the 
impressed electromotive force. We suggest 
that you read the chapters in Carhart's "Uni- 
versity Physics," vol. 2, upon "Electromagnetic 
Induction and the Efficiency of Motors." We 
will send the book for $1.75 postpaid. 

(11018) O. B. F. asks: We want 
formula for painting concrete walls of a bath- 
room, so that it may be washed with water ; 
would also like an enamel effect if it could 
be had. A. Cement may be painted with any 
waterproof washable paint, such as is used for 
bathrooms, if the caustic properties have be- 
come sufficiently neutralized by exposure for 
the paint to adhere. As this requires some 
time, it is often effected artificially as fol- 
lows, with new concrete. Sponge the surface 
with a solution of 12 fluid ounces of oil of 
vitriol (H 2 SOJ to a gallon of water. This 
neutralizes any caustic lime present in the 
cement surface and turns it into the inert sul- 
phate of lime (gypsum). It also roughens the 
surface so as to give the paint a firm hold. 
To remove final traces of alkali, wash with 
strong vinegar and allow it to dry thoroughly 
before applying the paint. Prime the surface 
treated as above with a coat of good old raw 
linseed oil, and let it dry and get quite hard ; 
if applied liberally that will have stopped all 
the pores, and next put a coat of flat paint, 
composed of the necessary pigments, linseed oil, 
turpentine, and Japan dryer, which may be 
repeated if the first coat shows up unevenly, 
and finally, a finishing coat of weatherproof 
gloss paint or enamel. By the above method, 
you can use any colors you prefer, but if you 
wish to preserve the natural color of the ce- 
ment, a wash of 1 part of water-glass (silicate 



of soda) to 3 parts rain water may be ap- 
plied ; this decomposes any lime present on 
the surface, and converts it into silicate, the 
surface becoming hard and glassy and entirely 
resisting the action of moisture. 

(11019) W. K. asks: I am in a 
plumbing shop where they do some lead- 
burning occasionally, and in order to become 
thoroughly familiar with the theory I got a 
book from you on the subject, by Fay, in 
which it says that pure hydrogen can be pro- 
duced from pure zinc or iron steeped in sul- 
phuric acid ; it further says that hydrogen for 
lead-burning is generally obtained by using* 
ordinary spelter (and acid), and by this latter 
process we obtained very good results. We 
ran out of spelter one day and tried the iron, 
both cast as well as malleable, and we cer- 
tainly obtained some kind of gas, but it would 
not burn with a blue flame ; the flame was 
yellowish green ; the addition of air from the 
mixing fork would not change its color ; it 
was oxidizing and the lead would not unite. 
Now, I would like to know what kind of iron 
must be used to get a blue unoxidizing flame, 
or if there is a practical way to purify this 
gas so as to make it fit for burning acid to 
give a flame similar to that obtained from 
spelter, without making the lead-burning ap- 
paratus unhandy and complicated ? A. We 
should not advise using iron for making hy- 
drogen, nor sulphuric acid either. We use zinc 
or spelter, and hydrochloric acid, or as you 
may know it better by the older name, muriatic 
acid. You cannot get hydrogen rapidly by the 
use of pure zinc. Commercial zinc will yield 
hydrogen rapidly. If pure zinc is used a few 
drops of platinic chloride should be added to 
start the action. To prepare the spelter for 
the action of the acid it should be melted and 
poured from the ladle into a pail of water, 
slowly, so as to allow it to granulate. The 
large surface presented to the acid by granu- 
lated zinc will give a rapid evolution of gas. 

(11020) J. C. B. asks: 1. Can the 
experiments made by means of the rectilinea- 
tor be taken for granted as demonstrating the 
concavity of the earth? It was found that the 
earth curved concavely toward a straight line 
8 inches the first mile, 32 the second, '72 the 
third, and the fourth mile the rectilineator 
touched the water. A. No experiments have 
ever been performed which proved the earth to 
be concave. It is not concave, but convex, 
and curves away from a straight line by 8 
inches in the first mile, etc., as you give the 
figures for concavity. They are the figures for 
convexity. Within a few years the experi- 
ment to show the convexity of the earth by 
setting stakes in still water has been several 
times performed, and always with the result 
that the middle of a set of stakes is seen to be 
higher above a straight line than the end 
stakes. All astronomy, navigation, engineer- 
ing, surveying and geography proceed upon 
the basis of a convex earth, and the results 
come out right. This conformity of fact to 
theory proves the theory to be true. 2. If 
the sun is such a great distance as 93 million 
miles from the earth, why is it in the morning 
or evening shining through clouds the rays 
of light seem so slanting ? A. The slanting 
up of the sun's rays at rising or setting is 
due to the rays passing over our heads. As 
they come from the horizon and pass over us 
they must seem to pass from the horizon 
toward the place overhead. Thus they must 
seem to rise. If the earth were concave' they 
would seem to descend and not to ascend. 

(11021) J. W. E. L. asks: Your reply 
No. 10898 has brought to my mind a condi- 
tion that I have often thought of. Am I 
about right in asserting that only a little more 
than 30 per cent of the energy stored in coal 
is available at the boiler stop valve? This in 
being converted into useful work at the en- 
gine is again so wasted that in ordinary 
triple marine engines about 8 per cent is avail- 
able to propel the ship. A common type of 
marine engine is twin screw, four Scotch boil- 
ers, developing 5,000 I. H. P. I have often 
wondered what condition would be brought 
about by dividing the engine into four or six 
high-speed types, and building them inside the 
boilers. Practically I think that it could be 
accomplished, and I would value your opinion 
upon its theoretical efficiency. A. Your sug- 
gestion of putting the engines inside the boil- 
ers in order to save the heat lost by radiation 
is certainly novel and ingenious, but we fear 
it is hardly practicable. Your figures are 
about right as to the proportion of the heat 
energy in coal actually delivered by the engine 
in useful work, but the principal losses are not 
at points where they would be prevented by 
the insertion of the engines in the boilers. 
Of about 90 per cent total losses only 1.5 to 
2 per cent is lost by radiation from main and 
auxiliary pipes and about 2 per cent or a little 
over in radiation from engine; these are the 
only losses which could be saved as you sug- 
gest, the balance being 1 per cent lost through 
grates, 5 per cent radiation from boiler, 20 per 
cent or more in chimney gases, and the bal- 
ance in main and auxiliary exhausts. The 
theoretical advantages would therefore be 
hardly sufficient to justify such a change, 
apart from the practical disadvantages such as 
inaccessibility of the engine for repairs, etc. 

(11022) E. E. L. asks: 1. I have a 
Wheatstone bridge arrangement the conductor 
of the four arms of which is ordinary tap 
water and into the circuit of the ordinary 
wire bridge is interposed an electro-magnet 
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arranged, so that it may lift a small arma- 
ture. Supposing that a dilute acid be poured 
into one of the arms, will a current flow 
through the bridge and will it be sufficient 
to lift the small armature? I intend using 
a small relay to lift a heavier armature ; also 
a glass vessel for holding the water and car- 
bon electrodes. A. The question you ask re- 
garding a water resistance has only the an- 
swer that the current will lift the armature 
of an electro-magnet if you make it strong 
enough. The only way to determine the mat- 
ter is to make the experiment. 2. Can a 
small dynamo be used for charging a condenser 
or, in other words, is it possible to charge a 
Leyden Jar to the same capacity as with a 
frictional electric machine, by a direct con- 
tinuous current? A. A dynamo will charge 
a condenser to its own voltage and no higher. 
It may be 110 volts, or some other voltage. 
When that is reached the action stops. As a 
friction machine has many thousands of volts 
in its spark, it can charge a condenser to a 
much greater height than a dynamo can do. 
An alternating current will not charge a con- 
denser ; a continuous current will do so. 



shape, but the mediaeval holds good neverthe- 
less. It has been the author's endeavor to 
describe every place along the whole coast 
from Marseilles to Pisa, omitting only a few 
towns close to Genoa which have suffered 
through the growth of factories and uninter- 
esting houses. There is nothing more de- 
lightful than an automobile trip over the per- 
fect roads of the Riviera, and thousands of 
enthusiasts take this trip each year. The book 
is beautifully printed and bound and belongs 
to the series known as "Old World Travel." 
The aim of this new series is to describe both 
by pen and brush those parts of the Old 
World which travelers find most worthy of 
their attention, and to do for countries and 
districts what the same publishers' well-known 
"Mediaeval Town" series has done for cities. 
The various volumes will prove not only wel- 
come to the traveler during his visit, but will 
serve as pleasant reminders of bygone days, 
and will also bring the different districts viv- 
idly before the minds of those who are unable 
to leave home. The colored illustrations are in 
all cases reproduced from drawings actually 
made on the spot. 



FEW BOOKS, ETC. 

The Wae in the Aib and Particularly 
How Mb. Bebt Smallwats Pabed 
While It Lasted. By H. G. Wells. 
New York: The Macmillan Company, 
1908. 12mo.; 395 pages. Price, |1.50. 
The author leads up to a peculiar situation 
in which the cockney hero finds himselt maroon- 
ed on Goat Island with the bridge to the Am- 
erican shore destroyed by the wreckage of a 
dirigible balloon, and cut off from the main 
land by the swirling Rapids. The hero, how- 
ever, succeeds in getting hold of a damaged 
Japanese "heavier-than-air" machine and 
escapes. The book is filled with the most ro- 
mantic, but not altogether impossible inci- 
dents. There is no question that the dirigible 
balloon and the fleflyjer-than^air machine are 
both destined to play a very important "part 
in the wars of the future. Mr. Wells writes 
as entertainingly as ever and is never unscien- 
tific. It must be said that his knowledge of 
New York geography is impeccable. 

The Tempebatube-Entbopt Diagbam. By 
Charles W. Berry. New York: John 
Wiley & Sons, 1908. 12mo.; 300 
pages, 109 illustrations. Price, $2. 
In the revised edition of the Temperature- 
Entropy Diagram a more extended applica- 
tion of the principles of the T0-analysis to 
advanced problems of thermodynamics has 
been made than was possible in the limited 
scope of the previous edition. The chapter 
on the flow of fluids has been entirely rewrit- 
ten and treats at length various irreversible 
processes. A graphical method of projecting 
from the pv- into the T0-plane has been elab- 
orated for perfect gases and its application il- 
lustrated In the chapters on hot-air engines 
and gas engines. The various factors affect- 
ing the cylinder efficiency of both gas and 
steam-engines have been thoroughly discussed. 
One chapter has been devoted to the thermo- 
dynamics of mixtures of gases and vapors, and 
another to the description and use of Mollier's 
total energy-entropy diagram. 

The Mechanical Engineering of Steam 
Poweb Plants. By Frederic Remsen 
Hutton, E.M., Sc.D. New York: John 
Wiley & Sons, 1908. 8vo.; 825 pages, 
700 illustrations. Price, $5 net. 
A former edition of this book, issued in 
1897, embodied the study and experience of 
the author gathered during the previous twenty 
years and brought together for teaching pur- 
poses. The years since then have been a pe- 
riod of great and rapid progress in the power 
plant and in all engineering departments con- 
tributory thereto ; and while the old edition 
was modernized here and there and year by 
year, the time had come with the opening de- 
cade of the twentieth century that it be re- 
written entirely. The present edition is the 
result of such rewriting. It is a new book 
so much enlarged that the old plates could 
not be used, but the size of page has been in- 
creased, new illustrations chosen, and many 
new topics and treatments have been intro- 
duced. While the former approved analytical 
view-point is retained and amplified, there 
has also been introduced a discussion in many 
chapters of the principles and data of ap- 
plied mechanics attaching to the subject in 
hand. This has been done to enable teachers 
who desire to enliven the drill in the mathe- 
matical classes to find practical problems and 
applications of interest and future meaning, 
and to encourage teachers of the applications 
of theory to And easily the links and bases for 
such sound applications. The distinction be- 
tween the applied thermal principles and those 
derivable from other departments of theory 
should tend also to clearness and benefit. 

Along the Riviera, Fbance and Italy. 
Written and Illustrated by Gordon 
Home. London: J. M. Dent & Co., 
1908. New York: The Macmillan 
Company. 8vo.; pp. 328. Price, $3 
net. 
This is a beautifully made book, with most 
charming colored illustrations. The Riviera 
may be described as a collection of Jewels 
strung together at irregular intervals on a 
rough mountain chain. Some are genuine an- 
tiques, others are overlaid with modern work- 
manship, and they vary much in size and 



PATENT CAUSES 

INVENTORS are Invited to communicate with 
IDiinn & Co., 361 Broadway, New York, or 
625 F Street, Washington, D. C, in regard 
to securing valid patent protection for their in- 
ventions. Trade-Marks and Copyrights 
registered. Design Patents and Foreign 
Patents secured. 

We undertake all Patent, Trade-Mark and 
Copyright Practice, both before the Patent 
Office and the Courts, and we have special facili- 
ties for handling Infringement and other suits in 
Federal and State jurisdictions. 

A Free Opinion as to the probable patenta- 
bility of an invention will be readily given to any 
inventor furnishing us with a model or sketch, and 
a brief description of the device in question. All 
communications are strictly confidential. Our 
Hand-Book on Patents will be sent free on 
request. 

Ours is the Oldest agency for Recall 
" was established over sixty years ago. 

SirVN dt CO. 
361 Broadway,-Wew Y»»k City 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

December 1, 1908. 

AND BACH BEARING THAT DATE 

[See note at end of list about copies of these patents.] 

Acetylene generator, portable, L. Trou- 

betzkoy 905,767 

Agricultural implement, Fruecht & Zimmer. 905,808 
Air and gas compressor, H. L. Borcbers. . . 905,640 

Air, humidifying, W. 6. E. Braemer 905,143 

Ammonia, manufacturing, F. W. Frerichs.. 905,415 

Amusement device, A. Bragg 905,282 

Anchor, post, C. L. Obinchain 905,215 

Animal trap, C. B. Trumble 905,390 

Anticolllsion device, A. Walker 905,774 

Apron fastening device, M. J. O'Connor 905,216 

Arch support, W. H. Wood 905,617 

Arcs, striking voltaic, A. J. Petersson 905,572 

Atomizer spray head, T. A. De Vilblss 905,296 

Attrition mill plate, L. B. Bauer 9:)5,492 

Autographic register, C. M. Kirkland 905,710 

Automatic draft regulator, hot water heat- 
ing system, B. Berge 905,139 

Automobile drawing mechanism, R. F. 

Stewart 905 '2* 4 

Axle, J. C. Heinzelman 905,699 

Axle spindle, turning, S. A. Davis 905,410 

Barrel, W. P. De Laney, Jr 905,505 

Basket, G. W. Hoffman 905,701 

Battery cradles, device for suspending, E. 

Gruenfeldt 905,176 

Bearing, E. Peekham 905,355 

Bearing for looking glasses, etc., frictional, 

W. J. Sturgess 905,760 

Bearing plate, roller center, Barber & Webb. 905,491 

Bed, couch, E. Hunter 905,702 

Bed, extension, J. P. Sundin 905,246 

Bed, folding, F. Messel 905,448 

Bed or sliding couch, extension, J. Schwartz- 
man 905,466 

Beds, etc., spring bottom for, G. B. Smith. . 905,243 

Bedstead, extensible, G. Terpenning 905,764 

Bedsteads, combined mosquito bar and table 

attachment for, M. E. C. Cowdrey 905,660 

Bee feeder, W. L. Johnson 905,706 

Beehive carrier, A. C. Brovald 905,643 

Belt tension regulating mechanism, B. M. W. 

Hanson 905,525 

Belt tightener, B. M. W. Hanson 900.526 

Billiard table chalk attachment, Smith & 

Campbell 905,380 

Binder, loose leaf, F. H. Crump 905,663 

Binder, loose leaf, Maltby & Dom 905,726 

Binder, temporary, G'. H. Moore 905,559 

Block. See Pulley block. 

Boat, Ice, Mahony & Hopey 905,202 

Boat, river, P. Sigaudy 905,377 

Boiler alarm, W. Loudon 905,443 

Bolt pointing machine, C Sonneborn 905,600 

Boot and shoe cleaner, E. M. Rich 905,583 

Boring and turning mill, multiple, L. H. 

Farrier 905,680 

Bottle, J. A. McKelvey 905,221 

Bottle, E. Witman, Jr 905,485 

Bottle cooler, O. Kruger 905,439 

Bottle stopper, Cauftman & Best 905,286 

Bottle stopper, C A. Hunt, Jr 905,431 

Bottle washing machine spindle, E. Court.. 905,149 
Bottles, etc., machine for wiring, C. A. V. 

Hallgren 905,696 

Bottles or similar vessels, stopper for, T. B. 

Swahn i 905,385 

Box, A. L. Brown 905,145 

Box, S. V. Wright 905,398 

Box, T. S. Goft 905,691 

Box, D. Fraser 905,806 

Box lid support, H. O. French 905,807 

Box opener, J. F. Dunn 905,160 

Bread mixer, J. B. Collins 905,148 

Bridle, blind, G. Holding 905,534 

Brush holder, H. F. T. Erben 905,675 

Butter separator, J. M. Fleming 905,302 

Button, N. C. Newell 905,741 

Cable terminal, J 1 . E. McMeen 905,347 

Calculating machine, W. F. Hausstein 905,424 

Calculating machine motor drive, F. M. 

Carroll 905,146 

Calk, horseshoe, G. E. Llndberg 905,546 

Can cover, J. R. Pratt 905,362 

Can fusing and soldering machine for square, 
rectangular, or polygonal cans, Young & 

Symonds 905,268 

Can, oil, W. S. McCracken. 905,563 

Can punch, Heber & Gunzel 905,427 

Can seaming machine, H. Diecks 905,801 

Cans, machine for fusing or soldering beads 
upon square or rectangular, F. Eber- 

hart 905,300 

Cans, sterilizing sheet metal, J. G. Hodgson 905,315 



Car, C. K. Pickles 905,359 

Car cable grip, tram, H. O. Of stad 905,217 

Car door, S. P. Massey 905,445 

Car, dumping, M. Orenstein 905,569 

Car fender, F. T. Hardin 905,178 

Car gate, dump, T. R. McKnight 905,222 

Car, passenger, Curwen & Smith 905,665 

Car, pleasure, J. D. Walsh 905,391 

Car, railway, B. J. Leslie 905,820 

Car roof, railway, J. Masker 905,340 

Car side bearing, J. E. Norwood 905,743 

Car truck center bearing, J. J. Skahen 905,754 

Car truck, railway, E. G. Hoffmann 905,532 

Car truck side bearing, J. J. Skahen 905,755 

Car truck side frame and brake hanger, 

G. G. Floyd 905,165 

Car underframe, J. S. Andrews 905,271 

Car underframe, steam shovel, Adams & 

Howard 905,127 

Carbonaceous materials, briqueting, W. T. 

Griffin 905,693 

Card case, G. Coon 905,657 

Card rack, H. E. Read 905,578 

Carpet sweeper, J. T. Grzybowski 905,695 

Carrier system, automatic, C. W. Larson.. 905,819 

Caster, ball, J. Sterba 905,383 

Casting machine, Ladd & Baker 905,194 

Casting machine, line, D. S. Kennedy 905,541 

Catch, automatic, F. Willimak 905,262 

Cement burial vault, C. A. Gibson 905,416 

Cement drain tile making machine, J. Car- 
diff 905,646 

Cement, treatment of blast furnace slag for 

production of hydraulic, B. Grau 905,813 

Chair. See Folding chair. 

Chair display rack, Finney & Harper 905,163 

Chair fan attachment, C. H. Towers 905,482 

Chair seat, A. H. Barber 905,274 

Chairs and the like, attachment for barbers', 

J. Mentz 905,447 

Chalk and eraser holder, J. I. McAllister... 905,450 

Charging machine, E. Norton 905,214 

Chlorin, dehydrating moist, E. A. Sperry... 905,602 
Chuck actuating device, B. M. W. Hanson. 905,518 
Cisterns, means for plugging the outlet 

pipes of, R. S. Godson 905,172 

Cleaning device, Dugas & Richards 905,158 

Clevis, M. Paveletz .' : 905,223 

Clock, A. L. Hahl 905,816 

Closure, W. R. Comings 905,652 

Cloth cutting machine, Mitchell & Barker. . 905,207 

Clutch, J. F. Dornfeld 905,156 

Clutch, O. R. Mitchell : 905,209 

Clutch and clutch operating mechanism, J. 

D. Maxwell .' 905,446 

Clutch, combined friction and jaw, C. J. 

Widmer 905,260 

Clutch, driving, A. P. Morrow 905,343 

Coal or rock drilling machine, A. Bail 905,490 

Coat and trousers hanger, combination, J. 

F. Claussen 905,498 

Coating machine, M. A. Smith 905,472 

Cock, compression, E. G. Hedges 905,181 

Coin controlled lock, Smith & Hopkins 905,470 

Colors, making lake, F. M. Winter 905,264 

Column, V. I. Richards 905,750 

Combing machine, M. Roth 905,233 

Combing machine draw off device, C. Kroger 905,714 

Compressor, air, C. W. Moore 905,211 

Concrete structure reinforcing bar, A. 

Thomas 905,480 

Condiment holder, J. B. Williamson 905,261 

Controlling device, A. Balloco 906,135 

Conveyer, A. W. Lrnd 905,337 

Cooker, A. W. Morrell 905,212 

Cooking utensil handle mechanism, J. O. 

Hollands 905,430 

Copper and purifying, casting, and alloying 

the same, A. J. Rossi 905,232 

Corn harvesting and husking machine, E. 

G. Calkins 905,408 

Corn sheller, C. J. Widmer 905*259 

Covering, portable, L. H. Troutman.. 905,768 

Crank press, N. Sperber 905,601 

Crate, folding, W. H. Wolf 905,779 

Crystalline substances from liquor and drying 

the same, recovering, C. Ordway 905,568 

Cultivator, J. Beard 905,277 

Cultivator disk attachment, W. A. Biesen- 

thal 905,786 

Cultivator, rotary, L. Prue 905,577 

Current clutch, alternating, A. G. Davis. . 905,797 
Current generators in multiple, operating 

direct, F. W. Peek, Jr 905,746 

Current magnet, alternating, T. E. Barnum 905,136 

Current motor, A. K. Isham 905,320 

Current motor, F. R. McCreary 905,346 

Curtain pole, L. W. Bond 905,142 

Curtain stretcher, C. L. Stolp 905,477 

Curtain stretcher and drier, lace, M. Smith. 905,4,71 
Cyclometers, mechanism for actuating, Weed 

& easier 905,612 

Dental appliance, E. E. Holmes 905,535 

Dental articulator hinge, R. Sykora 905,479 

Dentists' cuspidors, disinfector for, H. P. 

Roberts 905,369 

Derrick, portable swinging, L. T. Mitchell. . 905,208 

Die, C. Leffler 905,719 

Dish staff, adjustable, H. E. Withered 905,484 

Disk propeller or game apparatus, W. J. 

Rigney 905,586 

Display rack, C. Beall 905,635 

Distribution system, L. Fleischmann 905,509 

Ditching or tile laying machine, Matson & 

Bronson 905,551 

Dividers, P. Spiiid 905,381 

Door equalizer, E. A. Benjamin 905,137 

Door hinge and brace, combined drop, C. 

W. Listerman 905,722 

Door lock, sliding, G. M. Blair 905,494 

Door, safe, J. M. Allen : 905,623 

Door stop, D. A. Fles 905,804 

Draft equalizer, S. E. Bailor 905,133 

Draft gear, W. M. Pond 905,360 

Draft timber reinforcement, W. W. Decker. 905,152 

Drawer, spring, Lambert & Dopps 905,544 

Dress form, I. Levin 905,333 

Dust guard, B. Peekham 905,356 

Dyeing machine, Smith & Drum 905,473 

Egg case or carrier, M. H. & L. B. Wilson. 905,615 

Egg turner, J. L. Nix 905,742 

Electric call bell, C. & W. Reinker 905,229 

Electric controller, R. R. Root 905,588 

Electric exhibitor, B. H. Winters ^ 905,824 

Electric fluid heater, J. S. Smyser 905,597 

Electric heater, A. C. Dunham 905,159 

Electric light bulb shield, B. R. Williams. 905,483 
Electric machine, dynamo, C. M. Green... 905,512 



Electric machine, dynamo, S. S. Forster.... 905,805 

Electric machine, dynamo, C. M. Green 905,814 

Electric machine, dynamo, F. B. Howell 905,817 

Electric signaling system, E. E. Klein- 

schmidt 905,327 

Electric vehicle motor control system, M. R. 

Hanna 905,697 

Electric wire grounding clamp, W. H. 

Vibber 905,773 

Electric wire seal, O. W. Neal, et al 905,349 

Electrical conductor for dynamos, W. J. 

Richards 905,230 

Electrical connector, P. E. Gllling 905,812 

Electrical sealing cap apparatus, J. G. 

Swallow 905,761 

Electrode, A. G. Davis 905,666 

Electrode, negative pole accumulator, E. 

Sokal 905,599 

Electromagnetic switch, T. E. Barnum.. 905,782 

Electroresponsive device, E. A. Buckman .... 905,495 

Elevator. See Water elevator. 

Elevator guide rails, means for lubricating, 

F. Maclndoe 905,724 

Embalming fluid, W. L. Frye 905,168 

Embroidery sewing stretching frame, S. V. 

Swoboda 905,247 

Engine balanced valve, steam, F. Barn- 

grover 905,275 

Engine driving gear, petrol or gas internal 

combustion or steam, C. J. Montgomery. 905,823 
Engine starting mechanism, explosive, W. 

R. Webster 905,611 

Engines, admission valve and valve actuat- 
ing mechanism for gas, G. B. Petsche. 905,224 
Engines, water circulating apparatus for in- 
ternal combustion, J. W. Smith 905,379 

Engraving mill, C. A. Ker 905,708 

Envelop, E. Halfln 905,307 

Envelop, A. J. King 905,542 

Envelop and wrapper, J. H. Hirst 905,313 

Envelop, safety, W. E. Smith 905,757 

Excavating apparatus, M. M. Defrees 905,153 

Explosion engine, E. , Apperson 905,625 

Explosion motor, H. A. Bertheau 905,279 



Explosive engine, A. F. Towle 905,389 

Explosive engine, R. A. Maples 905,727 

Explosive engine, R. A. Maples 905,822 

Fan, blast, D. F. Lepiey 905,195 

Fan system, train, J. L. Creveling 905,292 

Fans, operating pneumatically driven, J. L. 

Creveling 905,291 

Fare register, Ohmer & Ketteman 905,218 

Farm gate, F. Eggers 905,413 

Farm gate, S. G. Hudson 905,430 

Fastener, A. F. Raymond 905,456 

Fastener, J. W. Place 905,454 

Fastener, snap, A. F. Raymond 905,457 

Fastening clip, collar, W. T. Gordon 905,418 

Feed bag, D. C. Mai-tin 905,549 

Feed mechanism, Hanson & Post 905,520 

Feed water regulator and alarm, T. R. 

Whlttaker 905,614 

Fence posts, constructing, Z. T. Crego 905,794 

Fence stretcher, T. T. Rogers 905,751 

Fiber stock from cornstalks and analogous 

plants, preparing, G. R. Sherwood 905,374 

File handle, adjustable, R. A. Bacon 905,132 

Filter press, continuous, A. J. Arbuckle.... 905,129 
Fire and temperature alarm or indicator, G. 

L. Smith 905,378 

Fire extinguisher, D. W. Diggs 905,298 

Fishing reel, C. D. Rider 905,585 

Fishing rod reel clamp, J'. Hodden 905,428 

Flanging machine, C. W. Sievert 905,376 

Floor and ceiling plate, W. T. Broadbent... 905,144 
Floor box and receptacle, N. H. Raymond.. 905,364 

Flower box, E. Schaffer 905,238 

Flower repairing device, I. L. Pillsbury. . . . 905,573 
Fluid fuel feed regulator, steam boiler, J. 

D. MacLachlan 905,199 

Fluid pressure regulating apparatus, G. E. 

Hulse 905,186 

Flying machine, J. B. Macduff 905.547 

Folding chair, W. R. Cameron 905,496 

Folding table, Mohr & Mosch 905,342 

Foot rest, J. F. Rossman 905,590 

Fuel, artiflcial, G. YF. Herbeln 905,310 

Fuse, device for locating a molten, F. 

Schultz 905,594 

Fuse, non-explosive, F. B. Cook 905,503 

Garment form, I. Levin .- 905,334 

Garment supporter, J. P. Croasdale 905,150 

Gas and vapor burner, combined illuminat- 
ing, F. & A. H. McMillan 905,738 

Gas engine, H. Sohnlein 905,598 

Gas into vacuum tubes, device for admit- 
ting, H. Bauer 905,632 

Gas producer, H. E. Smythe 905,474 

Gas, producing insectlcidal, H. V. Walker. . 905,609 

Gas stove, P. Nehlig 905,739 

Gas tip, J. E. Frye 905,167 

Gate, C. W. Raymond 905,363 

Gate, J. J. Plowman 905,575 

Gate, C. B. Stevens 905,603 

Gate adjustable opening stop, head, C. D. 

Butchart 905,407 

Gear, transmission, P. Evans 905,677,905,678 

Generators provided with auxiliary poles, 
control of separately excited, Fleisch- 
mann & Stern 905,508 

Glass - pot or tank, individual, J. I. Arbo- 

gast 905,489 

Glass structure, wire, F. & A. Shuman.... 905,469 

Glass tumblers, grinding, F. Woodruff 905,486 

Globe support, W. & H. Anderson 905,128 

Glove, R. Raymond 905,365 

Gluing machine, J. F. Zapf 905,269 

Grading machine, road, J. Rein 905,367 

Grain or seed separating device, Hill & 

Brower, reissue 12,891 

Graphophone tone modulator, O'Neel & Jen- 
kins 905,220 

Grid for openers, scutchers, and the like ma- 
chines, R. ScnaoUibaum 905,237 

Grinding machine, H. B. Robinson 905,461 

Gun sighting apparatus, Da\vn* u & Back- 
ham ; , . . . ; 905,798 

Hair curler. M. G. Decies 905,799 

Hammer, J. G. Evans 905,676 

Hammer or the like, A. G. Lundin 905,198 

Hammer, pneumatic, C. R. Green 0P5!s92 

Harness buckle, R. Warren 905, 77S 

Hat packing device, A. H. Russell 905,592 

Hay loader, J. Dain 905,151 

Hay stacker, E. A. Rhoads 905,368 

Headlight, L. Hlles 905,312 

Heater. See Electric heater. 

Heater, W. L. Moore 905,560 

Heating apparatus, H. A. Biermann 905,140 

Heating boiler, H. M. Wells 905,613 

Hem and bias fold gage, combination, L. M. 

Springer 905,382 

High frequency generator, alternating cur- 
rent, E. F. W. Alexanderson 905,621 

Hinge, J. Magnusen 905,201 

Hog catcher, H. Reichert 905,579 

Hoisting apparatus, A. E. Norris 905,213 

Hoisting machine automatic brake, F. E. 

Farmer 905,679 

Hook, J. Ames 905,400 

Hook and eye, W. M. Corthell 905,409 

Hook and eye, M. G. Bunnell 905,825 

Hopper dredgers and barges, discharge door 

of, F. Lobnitz / 905,821, 905,338 

Hopple, J. T. Phillips 905,453 

Horse cleaner, M. Connelly 905, 05:1 

Horse detacher, E. A. Collin 905.281 

Horse releasing device, I. Harshman ...... . 905,69:3 

Horseshoe, nailless, A. Gimbut 905,690 

Horseshoe tip toe pad, P. Kiernan 905,700 

Hose coupling, automatic air brake, C. W. 

Rhodes 905,582 

Hydro-extractor, Diamanti & Beuf 905,297 

Ice making freezing tank, plate, F. Allen. . . 905,622 

Injector, J. C. & R. D. Metcalfe 905,206 

Inking rollers, making, J. H. Hennessey.... 905,182 

Insect exterminator, W. F. Nanney 905,348 

Instrument key, combination, H. E. French. 905,304 

Insulated conductor, J. I. Mitchell 905,554 

Insulator, L. L. Bogue 905,141 

Insulator pin, metallic, C. G. Ette 905,414 

Internal combustion engine, P. D. Johnston. 905,434 
Internal combustion engine, A. J. Miller... 905,733 

Iron boiler, cast, A. B. Reck 905,366 

Jar cap and opener, combined, H. C. Cur- 

now 905,664 

Kettle, M. E. French 905,685 

Key carrying device, A. H. Merrill 905,731 

Knife sharpener, A. von Beust 905,638 

Knitting machines, mechanism for forming 
garter tops on stockings in circular, H. 
A. Houseman 905,185 



Knockdown table, W.J. Maddox 905,200 

Lamp, arc, C. A. B. Halvorson, Jr., 

905,514, 905,515 

Lamp, arc, J. T. H. Dempster 905,800 

Lamp burner, oil, M. J. Hooper ; 905,183 

Lamp extinguisher, B. Kovacic 905,543 

Lamp globe cleaner, arc, R. H. Read 905,458 

Lamp, incandescent, A. Swan 905,478 

Lamp, incandescent electric, H. J. Jaeger.. 905,703 
Lamp, multiple incandescent gas, J. A. 

Brandt 905,403 

Lamp, vapor, E. Seitz 905,467 

Land marker, J. W. Shell 905,595 

Last, F. J. Shainsey 905,240 

Lathe tool post, G. N. B. Chamberlain 905,648 

Latrine Incinerator, J. Conley 905,500, 905,501 

Lawn mower, T. Rowe 905,591 

Letter fastener, F. C. Bussert 905,406 

Leveling rod, W. G. Lenker :.. 905,441, 905,442 

Lifting jack, J. S. Hearn 905,528 

Light electrode, arc, B. Monasch 905,557 

Limbs, cushioned joint for artificial, J. F. 

Rowley 905,372 

Lock, R. H. Pittman 905.574 

Locomotive cab window, C. M. Goodrich 905,417 

Logs, device for recovering sunken, J. B. 

Agnew, Sr , 905,620 

Loom shuttle, S. A. Dudley 905,670 

Loonfs, automatic weft replenishing mechan- 
ism for, M. L. Stone 905,245 

Looms, electromagnetic stop mechanism for 

shuttle, D. Bacon 905,131 

Lubricant, L. Chapman 905,649 

Mail and baggage catcher, J. Schmltz 905,593 

Mail delivery apparatus, W. A. Atwell 905,272 

Mail, parcels, or the like, delivery appa- 
ratus for, S. H. Roby 905,370 

Mail receiving and delivering apparatus, J. 

S. .Lanier 905,718 

Mailing or similar cases, labeling device for, 

I. W. Liggett 905,545 

Malt house, W. H. Prlnz 905,225 

Manganese and ferromanganese, making, A. 

G. Betts 905,281 
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AN ENTERPRISING 
CARPENTER 

competes with mill work, 
saves time and makes money 
using "Union" Combination 
Self-Feed Rip and Cross Cut 
Saw, Moulder, Scroll Saw, Boring 
and Grooving Machines. Send for 
catalog A describing our foil line. 
THE SENECA FALLS MFG. CO. 
695 Water St., Seneca 1< all*, N. Y. 




Engine and Foot Lathes 

MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES. BEST MATERIALS. BEST 
WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati. 0. 

Cnnf anri Dnuior an<1 Turret Lathes, Plan- 
rUUl anil rUWer ere, ShaDers, and Drill Presses. 
SHRPARD LATHE CO., 133 W. 2d St. Cincinnati. O. 




FOR 

GUNSMITHS, TOOL 
MAKERS, EXPERI- 
MENTAL & REPAIR 
WORK, ETC. 

From 9-in. to 13- in. swine. 
Arraneed for Steam or 
Foot Power, Velocipede 
or Stand-up Treadle. 
Send for Lathe Catalog. 
W.F.&JNO.BARNESCO. 

Established 1872. 
1999 Ruby St., RocKPoRn, ll.L. 



SiHM The Perfection Wrench? 

The newest and best vrencb made. AH steel. 
Great strength. Instantly adjusted. Easily and 
quickly operated. Positive grip. Immense time, 
trouble and temper saver. Indispensable to 
Antomobilists. Best "all round" tool ever offered 
for sale. Must be seen to be appreciated. ** You'll 
Want one when you see it" For circular address 

THE PERFECTION WRENCH COMPANF 
Box 426 G, Port Chester, N. Y. 



Aluminoid 

Cannon BallPen' 





Like a cannon ball this pen is 
rounded, no kind of paper will stop it, 
for speed nothing can equal it. 

Aluminoid " Cannon Ball" is the 
very latest thine in pen construction. 

Comfort, speed and certainty become 
yours with every one of them. 

They look much like ordinary pens. 

They have a way all their own. 

At your stationer's £1.25 a gross. 

We will send samples for 2 cents 
postage. 

A. L. Salomon & Co. 
341 B»«*adway New York 



GAS ENGINE DETAILS.— A VALUA- 

hip and fully illustrated article on this sub ject is con- 
fined in Supplement No. 1 292. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 




Robert Pocket Meters 

For general battery testing 

Dead-Beat Accurate, Durable, Guaranteed 

Send for Catalogue 

Volt- Amm eters 

0-3 Volts, 0-30 amperes, $6, incl. leather case 
(MS Volts, 0-30 amperes, $o, " ** ** 

0-J 2 Volts, 0-30 amperes, $6, " " " 

Ammeters 

0-30 amperes, - $., Incl. leather case 

Volt-Meters 

0-3 Volts, - - $4, Incl. leather case 
0-6 Volts, - - $4, " " 

0-12 Volts, - - $4, " " " 

ROBERT INSTRUMENT CO. 
«2 Shelby St., Detroit, Mich. 



?8u USE GRINDSTONES P 

If so we can suppiy ?ou. Alt sizes 
mounted and unmounted, always 
kept in stock. Rememoer, we make a 
special tyof sel ecting stones (or al I spe- 
cial purposes. Send for catalogue " 1 " 

The CLEVELAND STONE CO. 

2d Floor. Wllshire. Cleveland. 0. 




TYPEWRITERS 



ALL 
MAKES 



Visible Writers «r <>th.r*i.. 

I Oliver*, Remingtons;, Smtlha, etc. 

Snipped ANYWHERE forFree Trial, or RENTED. 
allowing RENT to APPLY. 

Prices $15.00 Up' 

First classMachines/res/i from the Manufacturer* 
Write for Illustrated Catalog 10. Four opportunity, 
TYPEWRITER EMPORIUM. (Est, 1692) 92 ft. 94 Lake SU Chicago 




HOW 



=^ 



Manufacturers 
Can Increase 
Their Business 



Read carefully, every week, 
the 

Classified Advertising Column 

in the 

SCIENTIFIC 
AMERICAN 

Some week you will be likely 
to find an inquiry for some- 
thing that you manufacture or 
deal in. A prompt reply may 
bring an order. 

Watch it Carefully 



J 



Maps, machine for forming and securing 

sheet metal rollers to, H. W. Patton 905,451 

Maul stick supporting means, M. L. Brauer 905,404 

Mechanical movement, R. T. Johnston 905,436 

Metal objects, process of and apparatus for 

making compound, J. F. Monnot 905,558 

Metal reducing machine, B. M. W. Hanson 905,523 
Metal reducing machines, steady rest for, 

B. M. W. Hanson 905,521 

Metal tip for guide cards, D. B. Hunter 905,319 

Metallic barrel, A. T. Kruse 905,192 

Metallic filaments, removing carbon from, 

W. von Bolton 905,402 

Metallic hoop, I. O. Root 905,587 

Metallurgical process, A. G. Betts 905,280 

Meter, 3. D. Walsh 905,254 

Microscope nose piece, E. Bausch 905,633 

Mine, L. Lheure 905,336 

Miner's cap attachment, W. Firman 905,682 

Mirror, trick, E. De Moulin 906,295 

Mixing apparatus, J. C. Shreffler 905,375 

Molding machine, W. 0. Kneale 905,328 

Molding machine, J. F. Nolan 905,350 

Money receptacle, E. T. Gilliland 905,811 

Motor controller, A. H. Buckelew. 905,790 

Motor controlling system, D. E. Ross 905,589 

Motor draft attachment, adjustable, G. E. 

Mineah 905,553 

Movement, mechanical, J. H. Flowers 905,683 

Mud eraser, E. M. Ellison 905,161 

Muffler, combination, L. Abraham 905,270 

Music leaf turner, E. E. Downes 905,412 

Music, receptacle or case for containing rolls 

of perforated, J. T. Sibley 905,242 

Musical instruments, air pressure regulator 

for pneumatically operated, J. Courwlle. 905,659 

Needle threader, 3. H. Boye 905,641 

Nest, hen's, L. Yax 905,267 

Nest, hen's, B. E. Bartholomew 905,630 

Numbering machine, hand, H, P. Hamburg. 905,516 

Nut lock, R. S. Rush 905,235 

Nut lock, H. J. Baker 905,273 

Nut lock, De Groff & Cummings 905,294 

Nut lock, T. C. Woodworth 905,618 

Nut lock, E. R. Bailey 905,780 

Oil burning furnace, T. C. Mason 905,550 

Ore, apparatus for the magnetic separation 

of, G. Grondal 905,815 

Ores and other materials, rotary screen for, 

H. C. King 905,325 

Oscillating engine, Lindberg & Fitzgerald.. 905,721 

Oscillating engine, 3. L. Pilling 905,748 

Oscillating engine, reversible, J. L. Pilling 905,747 

Overalls, W. J. Cummings 905,796 

Overshoe fastener, E. H. & S. H. King, 

905,323, 905,324 [ 
Ozone, producing and utilizing, H. N. Potter. 905,361 ' 

Package tie, C. M. Corlew 905,289 

Packing case, A. T. Kruse 905,193 

Packing case, L. D. Morton 905,449 

Pail, dinner, M. T. Rhea 905,581 

Pail, milk, M. M. Lahue 905,716 

Paper box and the like articles, reinforcing 

stay for, C. W. Lewis 905,335 

Paper softening apparatus, T. Scherf 905,465 

Pen, drawing; O. Haft 905,419 

Pen holder, fountain, F. D. Brown 905,789 

Pendulum top, J. E. Z. Fowle 905,684 

Phonograph, J. E. Hough 905,184 

Photographic emulsion, J. T. Gateau 905,306 

Photographs, apparatus for the production 

and exhibition of colored, C. 1. Drac... 905,802 

Piano, G. G. Hasbronck 905,527 

Piling, L. E. Edmunds 905,672 

Pin tongue, E. R. Crecelius 905,662 

riant protector, F. C. Elliot 905,674 

Plants, machine for treating fibrous, C. C. 

Mudge ' 905,345 

Planter and fertilizer distributer, combina- 
tion, J. B. West 905,395 

Planter, hand, A. C. Hertzfeldt 905,700 

Plaster board, S. J. Kelley 905,191 

Plate rack, A. E. McCombe 905,737 

Plow, riding, G. L. Hoffman 905,533 

Plug, wall, W. M. Hoerle 905,316 

Pocket, garment, W. J. Cummings 905,795 

Poke, animal, O. A. Qualey 905,227 

Post hole auger, W. 3. Miller 905,735 

Post or column, metal, S. H. Tyson 905,770 

Poultry coop, F. T. Wing 905,263 

Poultry feeding and watering device, H. C. 

Benefiel 905,278 

Powder receptacle, A. MacPhee 905,725 

Power from hydrocarbons, obtaining, P. D. 

Johnston 905,433 

Power jack, H. C. Hansen 905,177 

Power generating system, Rosenberg & Mix. 905,752 
Press forms, preventing the rising of leads 

In, H. Dannenberg 905,293 

Pressure filter, C. W. Merrill 905,341 

Pressure regulator, G. E. Hulse 905,188 

Pressure regulator, fluid, G. E. Hulse 905,187 

Printing machine, J. L. Firm 905,164 

Printing machine, M. H. Mann 905,548 

Printing plates, making metallic, J. O. De- 
Wolf 905,155 

Printing press, C. Martin 905,728 

Printing press attachment, Merz & Lebart.. 905,552 
Printing press inking roller, A. Munzes- 

heimer 905,562 

Printing press plate clamping mechanism, 

S. G. Goss 905,173. 905,174 

Printing presses, plate clamping mechanism 

for rotary, W. Evensen 905,162 

Pulley block, W. N. Head 905,309 

Pulley or wheel, J. T. Duff 905,803 

Pulp drier, H. A. Vallez 905,252 

Pump, bicycle, H. C. Brooks 905,642 

Pump, lubricating, C. Lang 905,717 

Pump or fan, centrifugal, O. Krell 905,712 

Pump, pneumatic. C. W. Moore 905,210 

Pump, self measuring oil, J. B. Davis 905,411 

Pumps, overflow stop for lift and force, E. 

Noppel 905,567 

Quill, B. M. W. Hanson 905,524 

Rail and railway, J. Wissler 905,616 

Rail joint, Sarko & Renci 905,475 

Rail joint, J. B. Baum 905,783 

Railway and like vehicles, brake mechanism 

for, E. S. Luard 905,444 

Railway brace, F. J. Taber 905,763 

Railway construction, A. L. Bush 905,645 

Railway crossing, A. Gerstner 905,689 

Railway curve lubricator, automatic, E. O. 

Hicks 905,531 

Railway rail bond, A. Gething 905,810 

Railway rail support and fastener, G. Gates 905,688 
Railway signal, automatic, W. H. Harris.. 905,308 

Railway tie, O. Rowlett 905,234 

Railway tie, R. J. Carr 905,285 

Railway tie and fastening, T. E. Stockford. 905,604 
Railway tie and rail fastener, L. E. Bar- 
ton, Sr 905,276 

Railway tie, metallic, Z. Mroczowski 905,344 

Railways and the like, metal sleeper for, 

A. Ambert 905,624 

Railway, support for the crossing rails of, 

H. H. Dudley 905,299 

Range, camp, J. Conley 905,502 

Reducing machine attachment, Hanson & 

Hoagland 905,522 

Reel. See Fishing reel. 

Refrigerating plants, regulating device for, 

O. Levilly 905,332 

Regulating apparatus, D. H. Haywood, 

905,425, 905,426 

Releasing hook, O. C. Porter 905,576 

Riveting implement, H. Overman 905,570 

Roads, pavements, etc., machine for sur-. 

facing, C. M. Ingersoll 905,190 

Rocking chair, self-fanning, W. H. Gartz.. 905,686 
Roll shutter and life saving ladder, com- 
bined, J. Hengstler 905,529 

Roller, land, O. K. Harry 905,179 

Rope clip, C. M. Mockbee 905,556 

Rope making machine, E. O. Berg 905,636 

Rotary engine, B. B. Rockwood 905,371 

Rotary engine, Stoehr & Gragert 905.476 

Sack fastener, Fawcett & McKillop ... 905,681 

Saddle, top roll, E. Dixon 905,667 

Safe closing means, G. A. Hattersley 905.180 

Sales check, manifold, F. Thomas 905,606 

Sand or abrasive paper holder, C. C. Sadler. 905,464 

Sash balance. E. J. Reilly 905,580 

Saw, meat block, W. M. Wise 905,265 

Scaffold bracket, M. & J. L. Mani 905,339 

Scissors sharpener, Larsen & Nelson 905,331 

Screens and other frames, joint for, F. W. 

Van Fleet t 905,772 

Screw machine, L. W. Noyes 905,352 

Screw punch, F. Torka 909,766 

Sculpturing apparatus, A. Drezler 806,669 



^i Diamonds Sredn 



For Christmas Presents 



Old Reliable, Original Diamond 
and Watch Crtdit House 
itlOS.tCO. Dtpt.M 18n, 92 Stiti Sf.,ChIcago, III. 



the Lot ti sSy stem 1b a grea tconvenlence. It enables you to makebeautlf ul and valuable giftfl 
without the outlay of much money. A small cash payment and you can give a "loved one" 
your choice of the finest diamonds, watches and other high-grade 



jewelry MAKE YOLK SELECTIONS HOW from our Christmas catalog. 
We will send them for your Inspection. If satisfied, pay one-fifth 
on delivery ; balance In 8 monthly payments. Write for Catalog Today. 



The Latest and Best A. W. FABER. 
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CAsre/x 



Made of the purest era phite in 16 de- 
grees of hardness, 6B to 8H» of — 
the utmost delicacy of 
tone, permanency, dur- 
ability and intensity of 
color. 




DRAWING 
PENCILS ^ 



They take the finest point obtainable of 
p- any lead pencil, are least liable to wear, 

therefore more lasting than any others. 

Sold by all stationers and dealers in artists' materials. Sample sent to 
all parties interested on receipt of 10 cents in postage stamps. 
FABER, - - 49 Dlcberson Street, Newark, New Jersey 



Fascinating Window Display 



An Electric Optical Illusion and 

Parlor Maeic Puzzle Box 
Makes any object appear and disappeir 

continuously 

$2 to $10 "How made?" 10 Stamps 

BUFFALO MECHANICAL AND 

ELECTRICAL LABORATORY 

151 Erie County Bank Building 

Buffalo, ». T. 
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Castings— Motors 

»fcf:::::.fiHB 

4 H.P 22.50 

5 H. F. (2-cylinder), 25.00 
Suitable forair ships, railway 

velocipedes, bicycles or launch- 
es. Largest motor supply bouse 
in America. 

HARRY R. GEEK CO., Dept. C 
851 McLaren Avenue, St. Lords, Mo. 




Pipe Cutting and Threading Machine 

For Either Hand or Power 

This machine is the regular hand machine supplied 
with a power base, pinion, countershaft, etc., and 
can be worked as an ordinary power 
machine or taken from its base for 
use as a hand machine. Pipe j4 in- 
to 15 fn. diameter handled easily in 
small room. Illustrated catalogue — 
price list free on application. 

THE CURTIS & CURTIS CO. 

G Garden St., Bridgeport, Conn. Branch Office, 

AUTOMOBILE BARGAINS-New and Used. 

New Cars, swell, roomy. 4 cylinder fully guaranteed of 
a number of the most popular makes bought from over- 
stocked manufacturers, are now selling at actually half 
of list price. Send for particulars. 

Used, Cars. Several hundred of the most popular and 
reliable makes of cars, equal to new, now on our sales- 
floors at from $500 to $3,000. Also best makes of run- 
abouts at from $100 to $1,000. Bargain sheet on request. 

Cut the cost of maintenance in balf bv buying judic- 
iously, both as to price and quality. Our 100 page cata- 
logue, No. 129, will kuide you. Sent promptly. Times 
Square Automobile Company, largest dealers o f new and 
second hand automobiles in the world, 1597-99-1601 Broad- 
way, New York City. 1332-34 Michigan Ave, Chicago, III. 



The Automobile Number of 
the Scientific American 

Will issue on January 16, 1009 
THIS YEAR WE HAVE DONE SOMETHING ENTIRELY NEW 



WE called on 1200 manufacturers of automobiles and acces- 
sories for suggestions. The result was eye-opening. For 
days and days suggestions came in, most" of them illumi- 
nating, helpful, and instructive. We read over every 
one of those letters and made up our minds to use each 
in some way. We classified them carefully and turned them over 
to a corps of expert writers on automobiles, with instructions to 

EMBODY THESE IDEAS IN THE BEST SERIES OP PRACTICAL 
ARTICLES AND SHORT MEATY NOTES that ever appeared in any 
one issue of a magazine. 

Among the articles will be one on the commercial truck and delivery wagon. 
It tells just what the commercial self-propelled vehicle is capable of doing, 
compared with the horse-drawn vehicle of the same type. 

The average automobilist is not an engineer. When his machine stops, he 
is all but helpless. Many of the 1200 thought it would be an act of mercy to 
help him out. Mr. Roger Whitman, technical director of the New York School 
of Automobile Engineers, has prepared a " Trouble Chart," which a man can 
carry in his hat, if need be, and consult if he finds himself in mechanical straits. 
A glance at that chart will tell any intelligent man, woman, or child how to 
locate a defect and what to do if a car refuses to run. 

Magneto Ignition, because it is comparatively new, is a subject on which 
the automobile user needs enlightenment. Just what magneto ignition is, how 
it compares with coil ignition, and the comparative advantages of high and low 
tension, are ably explained in a lucid article. 

The Two-cycle Engine is another innovation which ought to be dealt with 
in the opinion of the trade. Mr. E. W. Roberts, a well-known authority on the 
subject, has prepared an article which sets forth simply and accurately what the 
two-cycle engine is, and what it will do to simplify and improve the automobile. 

Tires are found to demand more in the way of repair and renewals than 
any other part of the car. A tire expert has prepared an article, which the tire 
manufacturer ought to welcome, simply because it informs the chauffeur what 
he ought to do and what he ought not to do, and places the blame for much tire 
trouble where it properly belongs — on the man who drives the car. We think 
we have succeeded in explaining some of the mysteries of tire construction, and 
that we have laid a heavy finger on the cause of the trouble. 

" Lubricants and Lubrication " is made the subject of some straight talk 
by Mr. Hanauer, whose chief business in life at present is to lecture on oil and 
oil devices at the New York School of Automobile Engineers. The driver of a 
car is set right on the subject of lubricants, and informed what lubricant to use 
for the various parts of his car. Mr. Hanauer explains all this clearly. What 
is more, he gives a few simple tests which will indicate whether the oils are 
what they purport to be. 

Repairs are charged for at piratical prices. Automobile manufacturers 
rail at the garage keeper, because he is not fair to their cars. He puts them in 
a bad light. No manufacturer cares to learn how many dollars his car cost in 
repairs, particularly if most of the repairs are easily made. So we intend to 
publish an article " flaking Your Own Repairs," which will pluck out a pain- 
ful thorn and make the owner of a car at least partly independent of the 
exorbitant garage man. 

There will be a page full of novelties — short, illustrated articles about 
clever automobile inventions that save time and labor. Many of them will give 
the reader a little thrill of mechanical pleasure to learn that such simple — we 
might almost say obvious — devices are conceived and manufactured. Every one 
of them is a mechanical short cut. 

The number will contain about 40 pages and will have a striking 
colored cover. The price will remain the same — 10 cents. 

MUNN & COMPANY 361 Broadway, New York 
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More 
than a quarter of a 
century ago the Jaeger goods 
were acclaimed the Standard 
Underwear of the world. To-day 
they occupy the same vantage 
ground of pre-eminence. 
Nothing like them for both 
health and comfort. 

Catalogue and Samples 
FREE 



DR. JAEGER'S S. W. S. CO.'S OWN STORES: 

New York. 306 Fifth Ave., 11 Maiden Lane ; 

Brooklyn, 504 Fulton St.; Boston, 2ftS Boylston St.; 

Phila., 1516 Chestnut St.; Chicago, 82 State St. 

Agents in all Principal Cities. 
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WHAT GENUINE PLEASURE 
To receive as a gift 

WEBSTER'S 

INTERNATIONAL 

DICTIONARY 

It is tlte BEST GIFT. A library in a single volume, of 
constant service and value to the home, profetnonal 
and business man, and the student. The work answers 
correctlr all lands of questions in language, about places, 
rivers, men, names in fiction, foreign words, and many 



other subjects. 2380 Pages, 5000 Illustrations, Enlarged 
by 25,000 Additional Words. Useful, Attractive, Lasting. 
Its accuracy is unquestioned. The final authority for the 
U. S. Supreme Court and all the State Supreme Courts. 

WEBSTER'S COLLEGIATE DICTIONARY. 

Largest abridgment of the International. The Thin Paper 

Edition is a real gem of bookmaking unsurpassed for , 

excellence and convenience. A Choice Gift. 

1116 Pages. 1400 Illustrations. 

Write for "Dictionary Wrinkles/' and Specimen Pages, 

FKEE. Mention in your request This Publication ana 

receive a useful set of ColoredMaps, pocket size. 

G. & C. MERRIAM CO., Springfield, Mass. 
Remember the pleasure and benefit in owning an 
INTERNATIONAL 




Concrete, Reinforced Concrete 

AND 

Concrete Building Blocks 



Scientific American Supplement 1543 contains an 
article on Concrete, by Brysson Cunningham. 
The article clearly describes the proper com- 
position and mixture of concrete and . gives 
results of elaborate tests. 

Scientific American Supplement 1538 gives the 
proportion of gravel and sand to be used in 
concrete. 

Scientific American Supplements 1567, 1568, 
1569, 1570, and 1571 contain an elaborate dis- 
cussion by Lieut. Henry J. Jones of the 
various systems . of reinforcing concrete, con- 
crete construction, and their applications. 
These articles constitute a splendid text book 
on the subject of reinforced concrete. Noth- 
ing better has been published. 

Scientific American Supplement 997 contains an 
article by Spencer Newberry in which prac- 
tical notes on the proper preparation of con- 
crete are given. 

Scientific American Supplements 1568 and 1569 
present a helpful account of the making of 
concrete blocks by SDencer Newberry. 

Scientific American Supplement 1534 gives a 
critical review of the engineering value of 
reinforced concrete. 

Scientific. American Supplements 1547 and 1548 
give a resume in which the various systems 
of reinforced concrete construction are dis- 
cussed and illustrated. 

Scientific American Supplement 1564 contains an 
article by Lewis A. Hicks, in which the 
merits and defects of reinforced concrete are 
analyzed. 

Scientific American Supplement 1551 contains 

the principles of reinforced concrete with 

some practical illustrations by Walter Loring 
Webb. 

Scientific American Supplement 1573 contains 
an article by Louis H. Gibson on the prin- 
ciples of success In concrete block manufac- 
ture, illustrated. 

Scientific- American Supplement 1574 discusses 
steel for reinforced concrete. 

Scientific American Supplements 1676, 1676, and 
1577 contain a paper by Philip L. Wormley. 
Jr., on cement mortar and concrete, their 
preparation and use for farm purposes. The 
paper exhaustively discusses the making of 
mortar and concrete, depositing of concrete, 
facing concrete, wood forms, concrete side- 
walks, details of construction of reinforced 
concrete posts. 

Bacb number of the Supplement costs 10 
rents. 

A set of papers containing all the articles 
above mentioned will be mailed for $1.80. 

Order from your newsdealer or from 

MUNN (Q. CO. 
361 Broad-way, New York City 



Sea wall, breakwater, and similar structure, 
W. Smith 

Seat, Solomon & Lachman 

Secondary combustion, automatic regulating 
mechanism for, F. H. Brown 

Sewing machine, J. J. Hoys 

Sewing machine looper mechanism, W. M. 
Ammerman 

Shade, L. Vercoutere 

Shaft bending machine, G. F. Hartley 

Sheave, T. H. Skinner 

Sheets, foil, strips, or ribbons of zinc, lead, 
or other metal or alloy, manufacturing, 
Strange & Pirn 

Shell, G. M. Peters 

Shirt form and fastener, H. A. Jenkins 

Shock absorber, W. P. Kidder 

Shock loader, J. O. Ryin 

Shoe antislipping device, S. Frautschi. Jr.... 

Shoe blacking stand, A. H. Weston 

Shoe last, F. E. Benton 

Shoe soling device, A. B. Grodaes 

Show case, C. L. Peters 

Show case, J. S. Garman 

Sifter, gyratory, A. C. Brantingham, reissue 

Sign, C. A. McNeal 

Sign, cross road, F. E. Watkius 

Sign, electric, J. P. Shearer 

Sign, metal, W. J. Reeser 

Signal and order attachment for rural route 
mail boxes, J. H. Brockway 

Signal apparatus, L. G. Woolley 

Signal system, J. L. Hall 

Skillet, E. A. Hudson 

Skirt marker, M. B. Longnecker 

Sled runner, J. E. Johnson 

Sleigh, motor propelled, M. Trunt 

Sleigh runner, temporary, J. B. Crane 

Slipper, folding, E. A. Jennings 

Sluice, Cummings & Dempsey 

Smoke consuming furnace, Jackson & Rob- 
erts 

Smoker's stand, J. H. Astruck 

Snap switch, F. S. Capello 

Speed changing mechanism, B. Beskow.... 

Speed indicator, A. Turner 

Speed mechanism, variable, A. L. De Leeuw 

Speed mechanism, variable, B. M. Hanson. 

Spinning and twisting machine, ring, P. A. 
Mayer 

Spinning frame, flier, J. Robertson 

Spinning machine, E. Dixon 

Spinning or twisting machine thread guid- 
ing mechanism, C. A. Taft i 

Spraying device, C. Truman 

Spring retarding device, C. W. Kelsey 

Sprinkler, W. C. Matthias 

Sprinkling can, J. L. Armstrong 

Sprocket wheel, F. J. Oakes 

Stake holder, A. J. Bostwick 

Starter, automatic self, C. H. Miller 

Stay, garment, C. J. Hagen 

Steam trap, L, Hand 

Steering device for sleds, H. L. Hoard.... 

Steering mast support, adjustable, E. Gruen- 
feldt 

Stock feeder, S. F. Webb 

Stoker for locomotives, mechanical, D. F. 
Crawford 

Storm apron device, J. H. Powers 

Straight edge, A. J. Perks 

Strap holder, hitching, F. A. Gilcrest 

Stove, flat iron, E. W. Rice, Jr 

Stump puller, W. C. F. Zimmerman 

Supporter, N . Johnson 

Surgical device, J. H. English . 

Swing, S. W. Newcomb 

Switch lock, automatic, W. L. Wilson 

Switch point lock, A. D. Cloud 

Switch thrower, automatic, F. P. Cook.... 

Syringe attachment, C. L. Loffler 

Table for facilitating gymnastic exercises, 
P. Gagey 

Target, shooting gallery, C. B.- Winder .... 

Telegraphic repeating apparatus, W. E. 
Athearn 

Telegraph typewriter, G. A. Cardwell 

Telegraphy, receiver arrangement for wire- 
less, G. Johr 

Telephone receiver, N. Baldwin 

Telephone exchange apparatus, E. E. Yaxley 

Telephones, shield for mouthpieces of, T. 
M. La Jord 

Temperature reader and recorder, electrical, 
G. E. I'irk 

Textile plants, chemically retting and un- 
gumming of all, Blachon & Peretmere.. 

Thill coupling, J. B. Jackson 

Threshing machine separating mechanism, 
Baker & Gaiman 

Tie plate, E. H. Bell 

Tie rod, railway rail, H. Herden 

Tiling, C. E. Hyke 

Tire armor, W. A. Mix 

Tire fastener, J. D. Maxwell 

Tire, pneumatic, F. Richardson 

Tire, pneumatic, L. J. Westness 

Tire setting device, rubber, W. W. Edmis- 

ten 

Tires, pressure indicator for pneumatic, F. 

0. Wolff 

Tobacco pipe, A. Labarre 

Tongue support, C. Coppock 

Tool, F. E. Gordon 

Tool, combination, I. N. Tower 

Tool, combination, N. Townsend 

I Tool water spraying device, pneumatic, A. 

H. Taylor 905,387, 

Toy, dancing, A. A. Jones 

Toy, figure, J. Dermenstein 

Traction engine, D. T. Timberlake 

Traction wheel, D. T. Timberlake 

Trellis, C. A. Case i 

Trolley head mounting, J. J. Bennett 

Trolley retriever, C. Norland 

Trunk attachment, F. Strauss 

Trunk lids or the like, support for, J. A. 

1. Claudon 

Tufting machine, E. D. Barchman 

Turbine bucket, W. F. Rice 

Turbine bucket wheel, C. H. Worsey 

Turbine, elastic fluid, H. B. Karlin 

Turbine, elastic fluid, R. H. Rice 

Turbine, elastic fluid, Callan & Rice 

Turbines or the like, lubricating bearing 

for steam, Bascome & Kerr 

Tying machine, H. D. Colman 

Typesetting machine, etc., E. F. Linke 

Typewriter cover, W. M. Sykes 

Typewriting and computing machine, com- 
bined, H. Hanson 905.421, 

Umbrella and cane, folding, W. H. Gaskill. 

Underreamer, J. Port 

Valve, O. E. Oleson 

Valve, T. R. Tarn 

Valve, F. L. Orr 

Valve nut, W. H. Noonen 

Valve operating mechanism, P. D. Johnston. 

Valve, tank. J. H. Boggess 

Varnish and manufacture thereof, F. R. 

Suter 

Vehicle box and frame lift, automatic, H. 

C. De Weese 

Vehicle brake, L. Whiteside 

Vehicle controlling device, motor, W. C. 

Van Buren 

Vehicle elastic or pneumatic tire, road, H. 

J. Scott 

Vehicle, motor, E. Rosenberger 

Vehicle traction wheel and runner, W. N. 

Britton 

Vehicle transmission gearing, ' motor, K. 

Probst 

Vehicle truck, railway and tramway, E. 

Peckham 

Vehicle wheel cushion tire, G. O. Maulsby. 

Vehicle wheel hub. C. L. Elliott 

Vehicle with limited variations in intensity, 

self-regulating electrically propelled, L. 

Krieger 

Vending machine, R. E. E. Weitlich 

Vending machine, J. H. Billmeyer 

Vending machine, automatic, A. P. Holden.. 
Veneer packing machine, collapsible drum 

for, E. L. Gage 

Ventilating apparatus, A. Breese 

Ventilator. See Window ventilator. 

Ventilator, L. M. Doyle 

Ventilator, W. F. Warden 

Vessel filling and emptying device, E. Lang- 
ford 

Vibrator, F. R. Muenzenberger 



905,596 
905,236 

905,644 
905,311 

905,488 
905,608 
905,423 
905.756 



905,758 
905,358 
905,322 
905,438 
905,463 
905,510 
905,258 
905,138 
905,694 
905.452 
905,809 
12,890 
905,565 
905,392 
905,468 
905,228 

905,284 
905,266 
905,513 
905,318 
905,723 
905,704 
905,251 
905,661 
905,432 
906,290 

905,321 
905,627 
905,792 
905,637 
905,769 
905,506 
905,519 

905,205 
905,231 
905,668 

905,386 
905,250 
905,540 
905,203 
905,626 
905,744 
905,788 
905.734 
905,420 
905,517 
905,314 

905,175 
905,393 

905,504 
905,455 
905,357 
905,171 
905,459 
905.399 
905,705 
905,301 
905,740 
905,777 
905,499 
905,856 
905,197 



905, 1 69 
905,397 

905,628 
905,497 

905,537 
905,781 
905,619 



905,326 

005,639 
905,536 

905,134 
905,493 
905,530 
905,189 
905,555 
905.204 
905,584 
905,257 

905,671 

905.778 
905,715 
905.658 
905,511 
905,248 
905.249 

905,388 
905,707 
905,507 
905,481 
905,765 
905,647 
905,784 
905,351 
905,759 

905,651 
905.629 
905,460 
905,487 
905,437 
905.749 
905,791 

905,631 
905,793 
905,196 
905,762 

905.422 
905,687 
905.303 
905,219 
905,605 
905.745 
905.566 
905,435 
905,787 

905,384 

905,154 
905,396 

905,607 

905.239 
905,462 

905,405 

905,226 

905,354 
905,730 
905,673 



905,713 
905,394 
905,401 
905,317 

905.305 
905,283 

905,157 
905,255 

905,818 
905,561 



$ OQ50 
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Rhl.9 pumps,creamseparators,cHurns, 
grist mills, corn shelters, washing ma- 
chines, lathes, sawing machinery, etc 
Uses alcohol, gasoline, naptha, distill- 
ate, kerosene, etc without change in 
.equipment. Starts without cranking, 
drop-forged crank sfcaft, best grade 
babbit bearings. Other sizes propor- 
tionate prjces. Free catalog tells how 
to save half cost of hired help All 
size i in stock ready to ship. 

Detroit Bngrine Works, 

J27Bellevua Ave., Detroit, Mich? 




The Little Money Maker 

Makes you a Profit of 140%. Sells a vest 
pocket box of matches for 1 cent. Saves giving 
away of matches. Convenient for customers. 
Occupies very small space and looks well on 
counter. 

If your jobber doesn't keep it, send us $7.00 
for machine and 720 boxes of matches, freight 
prepaid. Repeat orders for matches at $3.00 
per case (720 boxes) f. o. b. St. Louis. Whole- 
sale Prices furnished on application. 

agents wanted in every city 

LACLEDE MANUFACTURING CO. 

525 Herchants-L&clede BatldiDJ, St. Louis, Ho. 




Announcement 



DR. HENRY SMITH WILLIAMS has taken 
the whole field of Science from the earliest 
times down to the present day, and put it 
into a readable, narrative form that will give any 
one a right understanding of how Science began, 
how one discovery led to another, how all the 
Sciences are related to one another, and just what 
problems Science is working out today. 

Everybody respects the word Science, and has 
some off-hand information about the tremendous 
achievements that Science has made in electricity, 
medicine, mechanics, etc., but few people have 
that general understanding of, and familiarity with, 
Science that they would like to have. 

In this connection a more readable or more 
profitable set of books than "A History of Science," 
in five illustrated volumes, cannot be found. It is 
the only work that has ever attempted to put a 
comprehensive knowledge of Science within the 
grasp of the average intelligent reader. 

A business-man, in Kansas City, Missouri, 
writes us that 

"Professor Williams has managed to make what 
I heretofore considered 'rather dry subjects' so very 
interesting, has explained the different stages of 
science in so simple and concise a manner, as to 
make it very intelligible and entertaining to the 
average reader." 

We could quote many similar letters of surprise 
and gratification that "A History of Science" has 
evoked from merchants, bankers, lawyers, shop- 
keepers, and others, to whom Science has been more 
or less of a mystery until they read these books. 
The author, Dr. Henry Smith Williams, M.D., 
LL. D., has that rare faculty of being able to write 
entertainingly on scientific subjects. He is widely 
known as a scientist and popular author of articles 
and books on science. 

These five magnificent volumes are the very 
books you have perhaps often wished for. They 
are permanently bound in dark blue cloth, with 
gold lettering, and fully illustrated with portraits 
of famous scientists, diagrams, facsimiles, pictures 
of scientific apparatus, etc. 

==— OUR OFFER ===== 

On receipt of $1.00 we will send you, all charges prepaid, 
the complete set in five volumes. If you do not like the books 
when they reach you, send them back at our expense, and we 
will return the $1.00. If you do like them, send us $1.00 a 
month for eleven months, until the full price, $12.00, is paid. 
On receipt of your request for these books we will enter you 
as a subscriber for one year, without additional cost to you, for 
either Harper's Magazine, Harper's Weekly, Harper's 
Bazar, or The North American Review. In ordering 
state which periodical you wish. 



Harper & Brothers, Publishers, New York 
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Classified Advertisements 

Advertising in this column is 75 cents a line. No leBB 
than four nor more than ten HoeB accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. Further information sent on 
request. 

KBAD THIS COLUMN CAKBFULLY.-Tou will find 
inquiries for certain ciassea of articles numbered in 
consecutive order. If you manufacture these goods 
write us at once a^d we wil1 send you the name and 
address of the party desiring the information. There 
is no charge for this service. In every case it is 
necessary to give the number of tbe inquiry. 
Where manufacturers do oot respond promptly the 
inquiry may be repeated. 

JHUJiN & CO. 



BUSINESS OPPORTUNITIES. 

WANTED.— Parties to manufacture and sell on roy- 
alty my patented Are kindler. Great time and labor- 
saver. All special tools and dies ready and samples 
turned out. Ask for circular and full particulars. 
Address J. H. Pelham, 416 Carondelet Street, Room 
110, New Orleans, La. 

Inquiry No. 8687.— Wanted to buy motor plows. 

WOULD LIKE to arrange for manufacture and sale 
on a royalty basis of a useful implement of interest to 
every manufacturer and dispenser of ice cream. U. S. 
and Canadian patents. Not expensive to make and good 
margin between cost and retail price. O. T. Larkin, 
Plattsburgh, N. Y. 

inquiry No. 8735.— For parties making a still for 
the purpose of extracting alcohol from saw-dust. 

CAPITAL WANTED to manufacture automobile and 
marine engine accessory of established reputation. A 
competent engineer haB machinery and contracts pend- 
ing to the value of $50,000 subject t o possibilities of de- 
livery. SaleB guaranteed. Exceptional opportunity for 
one or more parties havine $ a,000 or less to invest. Ad- 
dress C. P. W., Room 303. lff?6 Broadway, New York. 

Inquiry No. 8779— For parties manufacturing 
gas, gasoline, steam engines and boilers; also packing 
and mineral wool, steam supplies, iron and lead pipe, 
power transmission machinery and steam fitters' tools. 

WANTED.— Capital to manufacture patented double- 
acting, self-starting and reversing gasolene and kero- 
sene engine. No brokers. Capital, Box 773, N. Y. 

Inquiry No. 884C — Wanted to buy an electric 
butcher hand saw. 

WEED K1LLE US-Three to four acres of weeds may 
be killed each hour used. Patent rights on sale. J. F. 
Dunn, St, Joseph, Missouri. 

Inquiry No. 8847.— Wanted laundry tubs. 



PATENTS FOR SALE. 

FOR SALE.— Turner fireproof shutter, U.S. Patent 
No. 896,176. A device constructed of two thicknesses 
of galvanized sheet steel, corrugated and built over a 
tee-iron frame. Light, durable, attractive and cheap, 
and easy to manufacture- Eagle Cornice and Sheet 
Metal Works, Tampa, Florida. 

Inquiry No. 8852.— Wanted to have made a con- 
cave brass or copper reflector with focus of four or five 

feet. 

FOR SALE— U. S. Patent No. 892,366 on a new and 
useful improvement on wash basins. Can be manufac- 
tured at low cost. For further information apply to 
T. C. Colton, Grlswold, Manitoba, Canada. 

Inquiry No. 8859.— Wanted to buy steel gray 
paint suitable for gasoline engines. 

WANTED A BUYER.-Partner or will Bell on royalty 
U. S. Patent No. 905,008 on a new and useful improve- 
ment on a window ventilator for homeB, hospitals, 
trains, steamships, etc. Hymen Shlamowitz, 44 Allen 
St., N. Y. City. 

inquiry No. 8860.— Wauted to buy machinery for 
grinding, washing and drying gum chicle. 

FOREIGN PATENT3 for meritorious and valuable 
inventions negotiated upon a contingent basis. Ab- 
solutely no fees accepted. References given and re- 
quired. L. Henry, 141 Broadway, New York. 

Inquiry No. 8863.— Wanted to buy machine to 

separate pecan cuts into sizes and dust tbe dirt off. 

FOR SALE— Patent No. 896,073. An improved ratchet 
wrench. Makes a handy device for farmers and me- 
chanics. Address Theo Atzenweiler, Huron, Kansas. 

Inquiry No. 8867.— Wanted to buy plant for dry 
cleaning. 

FOR SALE.-U. S. and Canadian Patents on the best 
existing and best possible anti-friction bearing. Saves 
one-third power. Bussman, 495 Jeff. St., Buffalo, N. Y. 

Inquiry No. 8868.— Wanted to buy nickeloid for 

buttons. 

SELF-FEEDtNG SHAVING BRUSH.-U. S. Patent 
No. 895,014. Perfectly simple. Contains liquid soap in 
handle. No moving parts to rust or get out of order. 
Small cost of manufacture. Will sell outright or on 
royalty. For information address H. F. Hansell, Jr., 
1925 Fine Street, Philadelphia, Pa. 

SANITARY POULTRY PERCH SCPPORT.-Fits 
any kind of roost. Lice and mites cannot pass It. Ad- 
dress C. Matthews, 904 a. 17tb St., Mat toon, 111. 



HELP WANTED. 

WANTED.— A final inspector to replace our inspector, 
who has resigned. We want a man who has a thorough 
knowledge of wbal the construction should bein a high- 
class car and who can inspect a finished car and know 
whether it is right in every respect. We want to turn 
out only high-class work and we wantaman as final 
inspector who is thoroughlv up-to-date on motor car 
building. ThiB position will pay from $2,400 to $3,000 
per year, depending wholly upon the man and his ex- 

Serience. Address R. D. Chapin, General Manager, 
halmers-Detroit Motor Co., Detroit, Mich. 

Inquiry No. 8869.- Wanted to buy straw making 
machinery. 



REAL ESTATE. 

ENGLISH FACTORY SITES FOR SALE.-Tbe new 
British Patent Act is causing many holders of Ameri- 
can patent rights in England to manufacture in that 
country. Not to do bo is to practically Jose the English 
rights on the English trade. Several manufacturing 
sites and plants situated in the heart of tbe "Midlands" 
of England for Bale or lease. Address for particulars 
James Boyle, 953 Bryden Road, Columbus, Ohio. 

Inquiry No. 8871.— Wanted to buy chimneyless 
kerosene burners. 



FOR SALE. 



MOTION PICTURES. 

THE MOVING PICTURE WORLD, weekly, 10 cents 
percopy; yearly subscription, $2. The only paper de- 
voted to tbe moving picture, illustrated song and lan- 
tern lecture field. Moving Picture World, Box 460, N.Y. 

Inquiry No. 8875.— For makers of chain, also 
forged iron hinges. 



LISTS OF MANUFACTURERS. 

COMPLETE LISTS of manufacturers in ^,11 lines sup- 
plied at short notice at moderate rates. Small and 
special lists compiled to order at various prices. Es- 
timates should be obtained in advance. Address 
Munn & Co., List Depar ment, Box 773, New York. 

Inquiry No . 8876-— Wanted to buy wood rolls 1H 
inches iD diam eter and 8 inches long, with iron journals 
% inch in diameter, suitable for wrinuers. 

A LIST OIT 1,500 mining and consulting engineers on 
cards. A very valuable list for circularizing, etc. 
Pfice $15.00. Address Munn & Co., List Department, 
Box 773, New York. 

Inquiry No. 8877.— For manufacturers of convex 
glass for pictures. 



MISCELLANEOUS. 



UNITARIAN LITERATURE, including sermonB and 
weekly publications, sent free, on application to Miss 
Peck, 106 George Street, Providence, R. I, 



1 nquiry No. 8878.— For factory making paper out 
of peat. 

Inquiry No. 8879.— For the manufacturers of 
steam air pumps such as are used on the Conrad steam 
cars. 

Inquiry No. 8880.— For manufacturers of portable 
shower hatha. 

Inquiry No. 8881.-Wanted to buy about forty 
second-hand enclosed arc lamps for direct 6% ampere 
current. 

Inquiry No. 888a.— Wanted to bay a second-hand 
% horse power, single phase induction motor 105 volt, 
60 cycle. 

Inquiry No. 8883.- Wanted to buy new or second- 
hand complete carbide of calcium plant. 

Inquiry No. 8884.— Wanted to buy second-hand 
"Gamometer Multigraph." 

Inquiry No. 8885. — For manufacturers of the 
"Mysterious Ball" like that of Mr. Lepere's— a man hi 
a ball. 

, Inquiry No. S886.— F.or makers of bean harvest- 
ing machines. 

Inquiry No. 8887.— For makers of sorghum mills 
and evaporators. 

Inquiry No. 8888.— For address of makers of 
broom machinery. 

Inquiry No. 8889.— Wanted to buy a machine 
which breaks and divides apricot stones. 

Inquiry No. 8890.— For manufacturers of a milk- 
ing machine. 

Inquiry No. 8891. - For manufacturers of a patent 
vise with an attachment for boring small botes. 

Inquiry No. 8892. — Wanted to buy a rotary 
vacuum pump. 

Inquiry No. 8893.— Wanted to buy a second-hand 
adding machine. 

Inquiry No. 8894.— For manufacturers of an auto- 
matic camera for maktng photographs on pin trays, etc. 

Inquiry No. 8895.— Wanted paint that can be 
used in lettering gas chimneys that will not burn off 
with the heat. 

Inquiry No. 8896. — For the manufacturers of 
earthenware vessels. 

Inquiry No. 8897.— For the manufacturers of tbe 
" Lid on " can opener. 



A GRAY IRON FOUNDRY, fully equipped and in 
operation, on account of the death of the managing 
partner, is for sale. The foundry is 50 x 150 ft., solid 
brick walls and iron truss roof, bay on the east side, 
15 x 24 ft., used for cure room, an addition on the west 
side 30x80 ft.witn brick walls, partitioned off for cupola 
room, mot or room, cleaning and shipping room. A brick 
pattern house, :t0 x 50 ft., a frame office, 4 acres of land 
and a side track, located on the Soo Line, Minneapolis 
Minn. For particulars address Mr. W. F* Chapin, at- 
torney for the administratrix, New York Life Bldg., 
St. Paul, Minn. 6 

Inquiry No. 8872.— Wanted to buy a ball nozzle 
pnzzie. 

FOR SALE— White sand over 99 per cent silica. Io- 
cared about 100 miles from New York. For particulars 
address William H. Smith, 202 W. 86th St., New York. 

Inquiry No. S874.-For manufacturers or im- 
porters of metal known as " Kalsenrium," 



Voting machine, A. McKenzie 905,564 

Wagon coupling, J. F. Morris 905,736 

Wagon dump and elevator, F. Gahm 905,170 

Wagon top, folding, L. D. Pangborn 905,571 

Wall, retaining, M. M. Upson 905,771 

Washing machine bearing, J. H. Knoll 905,711 

Washing machines, mechanical movement for 

operating, W. H. Voss 905,253 

Water closet, J. W. Kelly . .■ 905,539 

Water cooled mold, G. O. Seward 905,373 

Water elevator, E. R. Converse... 905,654, 905,655 

Wax extractor, A. C. Miller 905,732 

Web guiding device, automatic, W. I. Lewis 905,720 

Welding fluid, V. Massimino 905,729 

Well digging machine, J. H. Clack 905,147 

Well mechanism, M. E. Layne 905,440 

Wheel casting mold, H. E. Chipman 905,287 

Winding mechanism, line, H. A. & N. ' 

Krause ; 905,329 

Windmill, L. Johnson 905,538 

Window screen, J. M. Beahan 905,634 

Window ventilator, J. A. Shea 905,241 

Wire stay bending machine, W. F. Wash- 
burn 905,256 

Wires, machine for crimping electric resis- 
tance, J. I. Ayer 905,130 

Wrench, W. W. Patterson 905,353 

Wrench, E. J. Wasbroad : 905,610 

Wrench, C. J. Whitmore 905,776 

Wrench handle, Clarke & Szafka 905,650 

Zinc, extracting, E. H. Shortman 905,753 

Zinc plating, electrolytic solution for, C. 

Brianco 905,785 

Zither, J. D. Foreman 905,166 



DESIGNS. 

Badge, C. J. Dieges 39,671, 39,672 

Belt, L. Hauser 39,679 

Casket pedestal, burial, C. H. Hiser. .39,677, 39,678 

Comb, back, Newton & Merriman 39,674, 39,675 

Hat, soft felt, H. H. Roelofs 39,680 

Lamp pedestal, A. L. Swift 39,676 

Spoon, fork, or similar article, Jenks & 

Roberts 39,673 

TRADE MARKS. 

Axes, Louisville Axe and Tool Co 71,584 

Beer, brown stout, porter, and malt extract, 

Stroh Brewery Co 71,606 

Beer, porter, and ale, Mutual Union Brew- 
ing Co ; 71,597 

Beverage and syrup therefor, non alcoholic 

carbonated, E. M. Ellis ....71,576 

Beverages, fruit, J. C. Raymond 71,557 

Bicycles, motor, Excelsior Supply Co 71,524 

Boilers, furnace, S. Sloan & Co 70,604 

Boots and shoes, leather, cloth, and satin, 

Frank Brothers ;. 71,578 

Bottles, nurBing, Gotham Co. 71,505 

Braid for embroidering purposes, J. W. 

Schloss 71,559 

Brandy, cognac, P. Frapin & Co 71,579 

Buckets, hand, J. S. Barron 71,587 

Calcium carbid, Union Carbide Co 71,518 

Candy, popcorn, C. E. Pierce .-. 71,556 

Canned salmon and canned vegetables, Getz 

Bros. & Co 71,591 

Cigars, cheroots, and cigarettes, Cayey- 

Caguas Tobacco Co 71,546, 71,547 

Cleaning and polishing, preparation for, W. 

F. Blaine 71,500 

Clothing, certain, Lebanon Mill Co 71,529 

Cloths, tweed, Wilson and Glenny 71,569 

Coal, New York Coal Co 71512 

Coffee, Hills Bros 71,581 

Coffee, tea, spices, pepper, and muBtard, 

O'Donohue Coffee Co 71,534 

Colanders and spoons, iron, steel, and brass, 

H. L. McCoy 71,530 

Cooking apparatus, flreless, United States 

Fireless Cooker Co 71,519 

Corn starch, National Starch Co 71,550 

Cream, face, V. B. Thomas .71,516 

Dye, coloring, W. Ikle 71,508 

Electric conduits, flexible, American Cir- 
cular Loom Co 71,542 

•Electrical supplies, certain, Wesco Supply 

Co 71,568 

Eyeglass and spectacle lenses, A. Martin, 

„ Inc 71,541 

Flesh tonic in tablet form, Willard White 

Co 71,620 



HOLIDAY SUGGESTIONS 
IN USEFUL BOOKS 



Experimental Science 

By GEORGE III. HOPKINS 
'25th Edition* Revised and Greatly En- 
larged. Two Octavo Volumes. 
1,100 Pages. 900 Illustrations. Cloth 
Bound, Postpaid, $5.O0. Half 
Morocco, Postpaid, $7.00 

ThiB book treats on the various topics of physics 
in a popular an d 
practical way. It 
describes the appa- 
ratus in detail, and, 
explains the experi-| 
merits in full, s c 
that teachers, stu- 
dents, and otber:^ 
interested in phy- 
sics may readily 
make tbe apparatus 
and perform the ex- 
periments without 
difficulty, The aim 
of the writer hap 
been to render phy- 
sical experimenta- 
tion so simple and 
attractive as to in- 
duce both old ana 
young to engage in 
it for pleasure and 
profit. 

Parents seeking a 
desirable book for 
children will find 
"Ex peri mental 
Science "ex actly 
suited to boys of 
scientific or mechanical turn of mind. It will'fur- 
nish subjects for rational amusement and enter- 
tainment for many evenings. All intelligent per- 
sons should have at least an elementary knowledge 
of physics to enable them to understand and appre- 
ciate what is going on in the world. This can he ac- 
quired by reading "Experimental Science." It is 
themost thoroughly illustrated workeverpublished 
on Experimental Physics, and its unprecedented 
Bale shows conclusively that itis the book of the age 
for teachers, students, experimenters, and all 
others who desire a general knowledge of Physics 
or Natural Philosophy. 




The New Agriculture 

By T. BYARD COLLINS 

V2mo, 374 Pages, 160 Illustrations 

Cloth, price, $2.00 

This newand valuable work sets forth thechanges 
which have taken place in American agricultural 
methods which are transforming farm lite.formerly 
so hard, into the most independent, peaceful, and 
agreeable existence. Farm life to-day offere more 
inducements than at any previous period in the 
world's history, and it is calling millions from the 
desk. Tbe"present work iB one of tbe most practi- 
cal treatises on tbe subject which has ever been 
issued. 

The latest and best book on tbe subject. Con- 
tents : I. The New Call to tbe Farm. -II. Tbe 
New Soil— Irrigation.— III. The New Fertilization, 
—IV. Tbe New Transportation.— V. New Interests. 
— VI. New Creations— VII. New Varieties.- VllI, 
New Practice.— IX. New Machinery.— X. The New 
Inspiration. 

Electrician's Handy Book 

By Prof. T. O'CONOR SL0ANE, A.M., E.M., Ph.D.^ 

Handsomely Bound in Red Leather, with 
Titles and Edges in Gold. Packet Book 
Style. 761 Pages, 550 Illustrations, 
Price $3.50 Postpaid. 

This work is intended for the 
practicing electrician who has to 
make things go. Although the 
principles of electricity and mag- 
netism are treated, the greater 
part of tbe book is devoted to 
practical handling of machinery, 
-detailB of construction and com- 
putations such as will be en- 
countered in eve y-day practice. 
The transmitting circuit is 
treated and the properties of 
magnetic fields, and then are 
taken up direct-current ma- 
chines, including motors and 
generators of all descriptions. 
Batteries, both primary and 
secondary, are considered, and a 
chapter devoted to the subject 
of electrochemistry. Principles 
of the alternating-current Bystem, alternating-cur- 
rent generators and motors, and transformers are 
fully treated. The distribution system, including 
transmission circuits of various kinds, switchboards 
meters, and protective devices, is described, and 
methods of utilizing current, such as incandescent 
and arc lamps, motors, electroplating, heating, tele- 
phony and telegraphy, are given a good share of 
attention. 

A practical work for the practical man. 
Contains 41 chapters, and whenever thetextcan be 
simplified by mean of an illustration, an illustration 
is given. It la the standard work on the subject. 




The Scientific 
American Boy 

By A. RUSSELL BOND 

12mo. 320 Pages. 340 Illustrations 

Price, $2.00 Postpaid 

This is a Btoryof outdoor boy life, sucgesting a 

II arge mimber of 
diversions which, 
aside from affording 
entertainment, will 
(stimulate in boys 
the creative spirit. 
In each instance 
complete practical 
instruct ions are 
given for building 
the various articles. 
The needs of the 
boy camper are sup- 
plied by the direc- 
tions for making 
tramping outfits, 
sleeping bags and 
tents ; also such 
other shelters as 
tree houses, straw 
huts. log cabins and 
.caves. 

I Tbe winter diver- 
sions include ins- 
tructions for mak- 
ing s i x kinds of 
'skate sai Is and eight 
kinds of snow shoes 
and skis, besides ice 
boats, scooters, sledges, toboggans and a peculiar 
Swedish contrivance called a "rennwolf." 

Among the more instructive subjects covered are 
surveying, wigwagging, heliograpbing and bridge 
building. In which Bix different kinds of bridges, 
including a simple cantilever bridge, are described. 
In addition to these, the book contains a large 
number of miscellaneous devices, such as scows, 
canoes, land yachts, windmills, water wheels and the 
like. A complete table of contents sent on request. 




A Complete Electrical 
Library 

By Prof. T. O'CONOR SLOANE 

An inexpensive lib- 
rary of the best books 
on Electricity. Put 
up in a neat folding 
box. as shown incut. 
For tbe Btudent, the 
amateur, the work- 
shop, the electrical 
engineer, schools 
ana colleges. Com- 
prising five books, as < 
follows: 

Arithmetic of Elec- 
tricity, 162 pages, $1.00 
Electric Toy Making. 
183 pages, . . . tl.OU 
How to Become a 
Successful E 1 e c t ri- 
cian, 202 pages, $1.00 

Price? .' . ftloo and over M5. illustration* 

Electricity Simplified, 172 pages $1.00 

A valuable and i/ndispensable addition to every library. 
OUR GREAT SPECIAL OFFER.-We will 
send prepaid the above five volumes, handsomely 
bound in blue cloth with silver lettering, and in- 
closed in a neat folding box. us shown in the illus- 
tration, at the special Reduced Price of 
$3.00 for the comolete set. Tbe regular price of 
the five volumes is $7.00. 




Scientific American 
Reference Book 

l2mo. 510 Pages. Illustrated. 6 Colored 
Plates. Price $1.50, postpaid 

The result of the quer- 
ies of three generations 
of readers and correspon- 
dents is crystallized in this 
book, which has been in 
course of preparation for 
m on ths. It is indispensa- 
ble to every family and 
business man. It deals 
with matters ot interest 
to everybody. The book 
contains 50.000 facts, and ia 
much n.ore complete and 
more exhaustive than 
anything of the kind 
which has ever been at- 
tempted. The *■ Scientific 
American Reference 
Book "has been compiled 
after gauging the known 
wants of thousands. It 
has been revised by emin- 
ent statisticians. Infor- 
mation has been drawn 
from over one ton ot Gov- 
erumentreportB alone. It 
is a book of everyday re- 
ference-more useful than 
an encyclopedia, because you will find what you 
want in an iustant in a more condensed form. Sixty 
years of experience alone have made it possible for 
the publishers of the Sctrntikic American to pre- 
sent to tbe purchasers ot [his book a remarkahle 
aggregation of information. 




Home Mechanics for 
Amateurs 

By GEORGE M. HOPKINS 

Author of ** Experimental Science.'* 

lgmo. '270 Pages. 320 Illustrations. 

Price 81.50 Postpaid. 

The object of t b is 
book is to furnish the 
amateur with sugpeB- 
tions whereby he may 

Eass many pleasant 
ours in his work-shop. 
No complicated appar- 
atus is required in 
carrying out the sug- 
gestions. Any one with 
ordinary mechanical in- 
genuity and having a 
lathe and a lew tools 
can make the experi- 
ments. Itisathorough- 
ly practical book by the 
most noted amateur ex- 
perimenter in America. 
It appeals to the bov as 
well as the more ma- 
ture amateur. 

It deals with wood- 
working, household ornaments, metal-working, 
lathe wurk, metal spinning, silver working- making 
model engines, boilers, and water motors: making 
telescopes, microscopes and meteorological instru- 
ments, electric chimes, cabinets, bells, night lights, 
dynamos and motors, electric light, and an electri- 
cal furnace. 

Holidays and evenings can be profitably occupied 
by making useful articles for the home" or in the 
bunding of small enginesor motors or scientific in- 
struments. 




M A filf* Stage Illusions and Scientific Diver- 

IflAUlV sions, including Trick Photography. 

Compiled and Edited by ALBERT A. HOPKINS 

With an Introduction by Henry Ridgely Evans 

Large Octavo, 56S Pages, 4*0 Illustra- 
tions. Attractively Bound in Cloth. 
Price $2.30. 

This work appeals to 
old and young alike, 
and it is one of the 
raoBt attractive holi- 
day books of the year. 
Tbe illusions are illus- 
trated by the highest 
ulass of engravings, 
and the exposes ot the 
tricks are, in many 
cases, furnished by tbe 
prestidigitateurs 
themselves. Conjur- 
ing, large stage illu- 
sions, fire-eating, 
sword swallowing, 
ventriloquism, mental 
magic, ancient magic, 
automata, curious 
toys, stage effects, pho- 
tograpnlc tricks, and 
the projection of mov- 
ing photographs are 
all well described and 
illustrated, making a 
handsome voiume. It 
i s tastefully printed 
and bound. Acknowl- 
edged by tbe profession to be the Standard 
m Vork on Magic. 




MUNN <& CO. 



361 Broadway. N. Y. City 



© 1908 SCIENTIFIC AMERICAN, INC 



December 12, 1908. 



Scientific American 



443 



lACoigpeaaSQPl 




Perspiration cannot af- 
fect Lit ho tin water- 
proofed linen collars or 
cuffs. They keep their per- 
fect shape in all weathers. 



Moist irt -will immediate- 
ly wilt the best of ordin- 
ary linencallars andcuffs 
—the button-holes break, 
and they crock and fray. 



LITHOLIN Water-Proofed Linen Collars and Caffs 

look exactly like linen because they are linen. Save 
time, worry, expense and increase comfort. Wiped 
with damp cloth they are as clean and white as when 
new. 

Collars 25c. Cuffs 50c. 

"Always sold from red boxes. Avoid substitution. 

If your dealer has not them, in stock, send style* 
size, number wanted, with remittance, and we 
will mail post paid. GataXoaue free. 

The Plberlold Co., Dent. 22, 7 Wavertey PI., N. Y. 

L-HlEEIIIJH 



LET US BE YOUR FACTORY 

STAMPINGS, MODELS, EXPERT WORK 
Tin: •.i.obk maitiim: ani> *tamimn«j < o. 

y?o Hamilton *!.. ru-velim.'.'.. O. 



\m 



BEHuKBH Corliss Engines, Brewers' 

and Bottlers' Machinery. THE VILTER 

MFG. CO., 899 Clinton St.. Milwaukee, Wis. 



MfinnC * EXPERIMENTAL WORK. 

ITIUUELo Inventions developed. Special Machinery. 

E. V. BAILLARO. 24 Frankfort Street. New York. 



RUBBER. 

PARKER. STEARNS & CO.. 228-329 South Street, New York 



Expert Manufacturers 
Fine Jobbing Work 



ELECTRIC GOODS.-Bi«r Cat. 3 cts. Want 
Agents. Obio Klectric Works. Cleveland, O. 



MOEi*"r «&. COMPANY 

Die Makers, Machinists and Machinery Builders 

HO Michigan St., Chicago, U. S. A. 



MOORE 



Experimental & Model Work 

Cvr. Jcadvice free. Wo. Gardam & Son. 221 Fulton St.N.Y 



Flour, wheat, Falls City Flour Co 71,577 

Foods, certain, U. S. Horse Radish Co 71,538 

Gin, distilled dry, New York and Kentucky 

Co 71,533 

Glue, Peter Cooper's Glue Factory ....71,601, 71,602 
Grease, axle, Monarch Manufacturing Co. . . . 71,549 

Hair oil, L. Rosemond 71 ,514 

Hair remover, C. A. Etnerington 71,503 

Harness, saddles, horse collars, bridle s, etc. , 

Straus Saddlery Co 71,605 

Hats, certain, Borsalino Giuseppe e Fratello 

Societa Anonima 71,575 

Hats, gentlemen's felt derbies and soft 
brimmed, Borsalino Giuseppe e Fratello 

Societa Anonima 71,574 

Headlights, gas, R. E. Dietz Co 71,603 

Horse equipments, certain, Marshall-Wells 

Hardware Co 71,595 

Insecticide, K. K. Black 71,499 

Leather, tanned, Gutmann & Co 71,506 

Lemonades, fruit, Franz Hartmann Sinalco- 

Aktiengesellscbaft in Detmold 71,525 

Lime, plaster, and roofing paper and roofing 

felt, McKallip & Co 71,596 

Liqueur called benedictine,- Societe Anonyme 
de la Distillerie de la Liqueur Benedic- 
tine de TAbbaye de Fecamp 71,552, 71,554 

Liquid separator, gravity filtering, Austro- 

American Separator Co 71,586 

Mains and parts of such machines, machines 
for tapping, II. Mueller Manufacturing 

Co. 71,527 

Malt beverage, Terre Haute Brewing Co.... 71,565 
Malt beverage, non-intoxicating, Home Brew- 
ing Co. 71,582 

Manicure articles, certain, Kampfe Bros 71,594 

Matches, safety, Nitedals Taendstikfabrik. . 71,600 
Medicinal oil for internal and external use, 

C. D. Tilly .. 71,517 

Medicines for certain diseases, S-L Drug Co. 71,515 
Menstruums for solids, pastes, and pills, 

Dr. Magaris Home Treatment Co 71,502 

Metal, sheet steel, tin plate, 'and silver solder, 

babbitt, Marshall-Wells Hardware Co 71,548 

Milk, condensed, Mohawk Condensed Milk 

Co 71,531 

Milk, condensed, Wayne County Condensed 

Milk Co 71,539 

Musical instrument strings, M. E. Schoening, 

71,560, 71,561 

Nipples, nursing, Gotham Co. 71,504 

Oils, lubricating, Breymann & Hubener, 

71,544, 71,545 
Oils, lubricating, Standard Oil Co. of New 

York 71,564 

Overcoats and outer suits, Friend Brothers 

Clothing Co 71,526 

OvercoatB, fur lined and fur trimmed, Zee- 
man Fur Coat Co 71,570 

Paints, Ajax Paint Co 71,521 

Paints, enamels, stains, and colors, A. Wil- 

helm Co 71,540 

Paints, stains, and colors, A. Wllnelm Co.. 71,571 
Pencils, penholders, rubber erasers, and pen- 
cil holders, Bleistiftfabrik vormals 

Jobann Faber Actien Gesellschaft 71,572 

Pens, fountain, Parker Pen Co 71,551 

Pens, stylographic and fountain, J; Blair. . . 71,543 
Petroleum, refined, Standard Oil Co. of New 

York 71,563 

Pipe and boiler covering, H. W. Jonns-Man- 

ville Co 71,592 

Popcorn, cereal breakfast foods, and hominy, 

U. S. Horse Radish Co 71,537 

Razor strops, Simm ons Hardwa re Co ....... 71 ,562 

Remedies, dyspepsia, Mother Seigel's Syrup 

Co. 71,510 

Remedy for certain diseases, Bedford Medi- 



gfecftte 



MODELSrcH 



ICAGO MODEL WORKS 



DDVIIIG MRPUIMCQ For Steamed Rice, Paddy 
UnllNU ITIHUnirit.O and many other, granular and 



pulverized materials. ' 



S. E. WORRELL, Hannibal, Mo., U. S. A. 



MASON'S NEW PAT. WHIP HOIST 

(or Ootriecer hoists. Faster than Elevators, and hoist 
direct from teams. Saves handling at less expense. 

Manf d. by VOLNEY ,W. MASON & V.O.. Inc. 
. . , Providence, B. I.. V. S. A. 



NOVELTIES a PATENTED ARTICLES 

M»VUFM'T','StS BY CONTRACT. PUNCHK G DIES. SPECIAL MACHINERY. 
E.KONIGSLOW STAMPING 8 TOOL WORKS. Cuvt land. 0. 



I /Magical Apparatus. 

I Grand Book Catalogue. Over TOO engravings 
35c. Parlor Tricks Catalogue, free. 
MARTINKA & CO.. Mfrs.. 493 Sixth Ave., New fork 



STEAM TURBINES. —THEIR CON- 

struction. Operation, and Commercial Application. 
Scientific American Supplements 13 0«. 1307, 
1308, 1422, 140O, 1447, 1370. 1372. The 

articles have all been prepared, by experts in steam 
engineering. Price 10 cents each, by mall. Mnnn & 
Co.. 361 Broadway, New York City, and all newsdealers 



LEARN WATCHMAKING 

We teach it thoroughly in as many months as it 
formerly took years. Does away with tedious appren. 
ticeship. Money earned while studying. Positions se- 
cured. Easy terms. Send for catalog. 
ST. LOUIS WATCHMAKING SCHOOL, gt. Louis, Mo, 




flLfaDuryea's Buggyaut 



The winter vehicle. 
Few parts, few troubles 

CtUS. S. DURYEA, Reading, Pa. 



Is 

Your 

Patent 

For Sale? 



or do you wish to enlist capital or obtain a 
partner? If so, we have something inter- 
esting to say to you whereby you should 
be able to reach the proper parties at 
small expense. For full information address 

Business Dept. Scientific American 

361 Broadway, New York City 



cine Co. 

Remedy for rheumatism, Ozark Medicine 
Co ". 

Remedy fOa- scratches, wounds,' and sores, 
F. W. Hopkins 

Rubber and fabric beltings, hose, and pack- 
ings, E. C. Atkins & Co 

Salves and ointment3, J. T. Dale 

Sauces for meats and stews, peeled green 
chilli and vegetable, Royal Packing Co. . 

Sheetings and ready made sheets, wide, G. A. 
Stafford & Co" 

Sheetings, bleached and unbleached, Monroe 
Cotton Mills 

.Shoes manufactured of leather, C. W. John- 
son 

Starch, laundry, National Starch Co.. 71, 511, 

Stock food, Russell Grain Co. '.' 

Syrups, certain, Bliss Syrup Refining Co. . . . 

Tea, comprest, R. "D. Trimble 

Tea, flavoring extracts, and spices, E. R. 
Webster .'.'.'. . . 

Teas, Foley Bros. & Kelly 

Tents, awnings, paulins, and felt weather 
strips, duck, Marshall-Wells Hardware 
Co 

Thread, lace, American Thread Co 

Undershirts and underdfawers, "union suits," 
Nazareth Waist Co. 

Vegetables, fresh, Long Island Potato Ex- 
change 

Water coolers, ice cream freezers, ice boxes, 
and refrigerators, Nash Hardware Co. .. . 

Whiskies, blend of straight corn, R. M. Rose 
Co 

Wine made in Villanova, red,,G. Aquino 

"Wines, certain. Cerruti Meicantile Co. . . . .'. 

Wines of the Tokay type, white, Hammonds- 
port Wine Co 

Wire rojie and cables, American Steel & 
Wire Company of New Jersey 

LABELS. 

i"American A. B. C. Lager Beer," for lager 

; beer, Independent Breweries Co 

"College Stogies," for stogies, A. Friedberg 

& Bro # 

"Compliments of the Season," for cigars, 

Schmidt & Co 

"Crown Pearls," for cigars; Schmidt & Co.. 
"Dldler's Bitters," for aromatic bitters, J. 

A. Didier ., 

"Gillham's Aro-Pepsln," for a non-alcoholic 

fountain beverage, R. J. Gillham 

"I-Tone," for antiseptic eye drops, W. L. 

Snow 

"La Modesta," for cigars, Schmidt & Co....' 

"Manhattan," for bread, H. Vogelman 

*'0. K. Fibre ' Paper for Wrapping Meats and 
. Dry Goods," for wrapping paper, G. A. 

Manz 

"Ogee Fibre Paper for Wrapping Meats and 
Dry Goods," for wrapping paper, G. A. 

Manz 

i "Old English Gray Ware," for enamel ware, 

1 Republic Stamping & Enameling Co 

"Primacla," for cigars, Schmidt & Co 

I "Prost," for lager beer, J. D. Puff 

."Protecto," for cigars, Schmidt & Co 

I "Scandinavian Rupture Remedy," for a 
l ' Scandinavian rupture remedy, J. Nelson. 
'Star Brand Evaporated Apples," for evapo- 
rated apples, J. W. Teasdale & Co 

'Star Fibre -Wrapping Paper for Butchers and 
Grocers," for wrapping paper, G. A. 

Manz 

'Superior Water Proof Wrapping Paper for 
Butchers and Grocers," for wrapping 
paper, G. A. Manz 



71,498 
71,513 

71,507 




WAIXTYPB 



DESK TYPE 



Will Unite Your Organization 

A Western Electric Intercommunicating Telephone System will bind the 
departments of your organization into a united compact, whole. This 
system gives connection from any department to any other department 
by the simple pressing of a button. Such ease of communication prevents 
neglect, avoids mistakes and miscarried or delayed instructions, and in 
other ways saves time and money. Western Electric Telephone Apparatus 
gives the highest efficiency and reliability with the lowest maintenance cost. 

Write for our Booklet 5003 on Intercommunicating Telephone 
Systems for Business or Residence Use 




71,536 

71,580 

71,555 

71,593 
71,599 
71,558 
71,573 
71,566 

71,567 
71,590 

71,509 
71,522 

71,532 

71,583 

71,598 

71,535 
71,523 
71,588 

71,528 

71,585 



14,522 

14,520 

14,515 
14,516 

14,526 

14,525 

14.528 
14,517 
14,523 

14,531 

14,532 

14.533 
14,519 
14,521 
14,518 

14,527 

14,524 

14,529 

14,530 



PRINTS. 

"Burke's Bottled Guinness Stout," for stout. 

Edward & John Burke, Ltd 2,392 

"Standard Seeds," for seeds, D. M. Ferry & 

Co 2,393 



A printed copy of the specification and drawing 
of any patent in the foregolne list, or any patent 
In print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the Inventions named in the fore- 
going list. For terms and further particulars 
address Mann Jr. Co., 361 Broadway, New York. 



261 S. Clinton St., Chicago 



463 West St., New York 



American Homes and Gardens 

gives its readers the experience qf experts in solving the most difficult 
HOME PROBLEMS. It is a thoroughly practical magazine, having the 
word ' ' Home ' ' for its keynote. 

HOW TO BUILD THE HOME 

Floor plans and details of construction of houses of moderate cost as 
well as more pretentious mansions are a feature of each issue. 

HOW TO DECORATE THE HOME 

The most experienced decorators in the country describe how. the best 
and most artistic results are attained from the point of expenditure, and 
the more important one of satisfaction. 

HOW TO PLAN AND LAY OUT THE PARPEN 

The frame of the House-picture is the garden, and success in its treat- 
ment means that each tree and shrub is correctly placed as well as properly 
grown, hence this department will be found most helpful. 

OUTDOOR LIFE AND AMUSEMENTS, ARTICLES ON HOUSE INDUSTRIES . 

every phase of country life is authoritatively discussed from month to 
month in. its pages. "American Homes and Gardens " is conceded to be 
the handsomest magazine published in America. Its beautiful cover printed 
in colors changes each month, and is always a work, of art. Subscription 
price, $3 per year. If we receive your order for a year's subscription now 
we will send you the November and December, 1908. numbers free; in 
other words, fourteen months for price of a year's subscription. 



The Season's Best Club Combinations 



Scientific American or American 
Homes and Gardens - ■ ■ 

Review of Review s . . . . , 



$3.00 1 «. A 4 c 

3 00 I- $4.43 

$6 00 J 



Scientific American or American 
Homes and Gardens ..... 

Review of Reviews 

World's Work .... 

Everybody's Magazine 



$3 00 } 
3 00 I 

3 00 y 

1 50 I 
$10.50 J 



Scientific American or American 
Homes and Gardens — 

Everybody's Magazine,. 

World's Work 




$6.80 



$5.35 



Scientific American or American 
Homes and Gardens .... 

McClure's Magazine 

Review of Reviews . . . : 



$3.00 

i.so ! 

3.00 \ 

$7 50 J 

Scientific American or American \ 

Homes and Gardens . $3.00 

World's Work 3 00 J 

Delineator. 1.00 | 

$7.00 J 



$5.35 



$5.10 



Scientific American or American 
Homes and Gardens 

McClure's Magazine 

Woman's Home Companion. . - - 



) 



$4.60 



$3.00 i 

1.50 ' 
1 25 

$5.75 j 

After February 1, 1909, 25c. must be added to combina- 
tions including Woman's Home Companion, 
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COLD GALVANIZING. 

AMERICAN PROCESS. NO ROYALTIES. 

SAMPLES andINFORMATION on APPLICATION. 



NICKEL 

AMD 

Electro-Plating 

Apparatus and Material 

THE 

Hanson & VanWinkle 

Co., 

Newark. N. J. 

28 & 30 R. Canal Si. 
Cbicaeo. 





GOERZ 

BINOCULAR 

PAGOR" 



The smallest and newest PRISM GLASS 
made. Has not its Equal. Possesses extraordinary 
sharpness and clearness. 

Descriptive catalogue sent on request. 

C. P. GOERZ AMERICAN OPTICAL CO. 

52 Union Square, E., New York 

San Francisco, Cal. 
703 ClausSpreckels Building 



Chicago. III. 
1514 Heyworth Bultdin; 



LEARN TO BE A WATCHMAKER 




Bra ley Polytechnic Institute 

Horolosical Department 

Peoria, Illinois 

Formerly P:ir*ons Horological Inst. 

Largest and Best Watch School 

in America 
We teach Watch Work, Jewelry, 
Ensraving, Clock Work, Optics. 
Tuition reasonable. Board and 
rooms near school at moderate rates. 
Send for Catalog of Information. 



IT PAYS B 

To Amuse The 
Public W 



IS Motion Pictures 

NO EXPERIENCE NECESSARY ns 

onr Inst ruction Kuok anil " Busl- 
ness Guide" tells all. We furnish 
Complete Outfit with Big Advertis- 
* lug Posters, etc. Humorous dramas 
brimful of fun, travel, history, religion, 
temperance work and songs illustrated. 
Ope man can do it. Astonishing Op- 
portunity in any locality' for a man 
with a little money to show in churches, 
School houses, lodge halls, theatres, etc. 

*>\£Tm : Cent Theatres rr 

Motion Plrtnre Films ftnd Sons; Slides rented. Profits $10 to o»er 
•100 per night. Others do it, whj n.t Jon I It's easy; write to us, 
we'll tell you how. Cntnlog free, 

i I o I.. r>» 85V Dearborn Street, CHICAGO, ILL. 

AmUSement OUPPIJ Wl. 1038V Golden Gate »»»., Sun Kr.n,l.io 




CRUDE ASBESTOS 

DIRECT FROM MINES 

R. H. MARTIN, 

OFFICE. St.PAUL BUILDING 

220 B'way, New York. 



PREPARED 
ASBESTOS FIBRE 

for Manufacturers use 




THE BERKEFELD FILTER 

The Standard of the World. 
The only tllter removing typhoid 
and cholera bacilli fro m ibe 
water. Tested and recommended 
by Bacteriologists atl over the 
world. The greatest invent ion in the fil- 
ter technic during tba last ten years'. 
The filter gives water in small and large 
quantities according to the sizes. Easily 
cleaned, filter cylinders sterilized by 
boiling in water. Send for circulars to 
BERKEFELD FILTER CO. 
4 Cedar Street, New York 



CROBET 

Swiss Files 

and other tools shown 
in catalog 27. Sent 

free if yon mention this paper when writing. 

MONTGOMERY & CO., 109 Fnlioo Street, New York City 




^s^ 




llfBRlCATESVo"! 



Anything *??(< 

, CLIHTON ST. 




WRITE FOR THIS BOOK ON THIS FULL 

c^a^ Goes the Route 

Not " an engine in a buggy " but built up from 
highest type Chassis carrying powerful water-cooled 
motor Speed 1 to 30 miles. Goes 25 miles on one 
gallon of gasoline. 



THE INVINCIBLE 
AUTO-RUNABOUT 



SCHACHT. 



( 



^^^^^ Handsome lines and finish — Regular auto appearance— High 
^^^^^^^^^■^""■■■■■■■■■■^ k wheel style best for all roads— sand, mud and mountain climbing. 
Economy of first cost and long life durability. Quick control from steering wheel— Friction 
drive— Double chain to each rear wheel— Absolutely gearless and clutchless— Puncture proof 
Goodrich solid rubber tires -Timken roller bearings— Schebler carburetor, etc. All of highest 
quality. Write for price— Free books as prospective buyer or special offer to agents. 

THE SCHACHT MANUFACTURING CO., 2700 Spring Grove Ave., Cincinnati, Ohio 

We will exhibit at the N. Y. show, Dec. 31 to Jan. 7 and at the Chicago show, Feb. 6 to 13. 




Style of 
Twelve- 
Passenger 

RAPID 

Pullman 

Passenger 

Car 



Cash 
Maker 



: would be hard to find an all year 
round money-making business that 
pays such remarkable profits forthe invest- 
ment as Rapid Passenger Car* — for sightseeing, 
city or suburban transportation, hotel or depot uses, 
etc., etc. Let me tell you some of the experiences of keen 
business men who have invested in such enterprises. Or write 
me your requirements as a Manufacturer or Merchant for 
heavy or light trucking - , or for Merchant's delivery, etc. 
We make Rapids for every commercial purpose— built of most dependable 
quality, in power and durability and finish. We can most promptly meet your 
needs and I will write you fully as to whether, in your case, the use of Rapids will 
ake or save you money. Our long experience and the experience of our customers 
has demonstrated that there are 

Splendid Possibilities for Making or Saving 
Money By Using Rapid Commercial Cars 

No Rapid is ever an experiment. Every car is built according to specifications which have 
long been tested at our factory — and by practical use proved the most efficient. 

And I am in a position where 1 can showyou, according to youraeedsif you will write me 
fully, what a practical improvement the use of Rapids will be to you— if you are usi^horses and 
trucks or wagons. 

I prefer to communicate direct from the factory with prospective purchasers of Rapids in "Order 
to see that full information is supplied promptly in every case. However, we have representative 
agents in many leading centers, to whom I will refer you for prompt and satisfactory demonstrations 
of Rapids. I shall also be glad to hear from agents who own a garage and are prepared to properly 
demonstrate Rapids. 

Investigate by writing for full information to 

H. G. HAMILTON, Treas. RAPID MOTOR VEHICLE CO. 
507 Rapid Street, Pontiac, Mich. 




athletic boys and men of to-day like 
better than hunting and shooting? 

No gift can be more appropriate 
—none will be more appreciated — 
than a Stevens. 

A Stevens Rifle for a boy, a 
Stevens Shotgun for a man— these 
are gifts which will please. 

Send for the Stevens Catalogue- 
Learn of the many superiorities of 
all Stevens arms— Rifles, Shotguns, 



tells how to select a m^ 
gun. 5c. for postage »» 
brings it. 

A book any boy or 
man will like immensely is "Guns and 
Gunning," by Dan Beard. All about 
game, hunting, shooting — camping 
—care of a gun, etc. Sent postpaid, 
20c, paper; 30c, cloth, gilt stamped. 

If you don't'find StevenB Arms at your 
dealer's, we will supply you direct, express 
prepaid, on receipt of catalogue price. 



J. STEVENS ARMS & TOOL CO., 810 Grove Street, Chicopee Falls, Mass. 



Engineering News 

<J {ILLUSTRATED) <J 

The Leading Engineering Paper of the World. For Civil, Mechanical, Mining and Electrical Engineers 
100 to 125 pages, 9"x 13", weekly. Send ten cents (on ample copy. 

CHBESLYaCQfA's^ffUSA THE ENGINEERING NEWS PUBLISHING CO., 214 Broadway, New York 



Model "R" 
Roadster 




$2000 



This 45- H.- P. 
Car Sells for $2000 
, and Represents $2000 
of Automobile Value 

TF you are willing to be done, any machine will do. 
• — And that is just as true of an automobile as it 
is of any machinery you use in your business. 

- Sometimes in tne manufacturing business, it 
seems wise, for reasons of expediency, to buy 
cheaply. But there is too much demanded from 
an automobile to expect a cheaply bought car to 
give satisfaction even temporarily. 

—As is the case with other machinery, when 
you are ready to part with it, you will find your 
cheap automobile nothing but a pile of junk and 
your pocketbook suffers by a many times multi- 
plied percentage of depreciation. 

—You should exercise the same common sense 
and business judgment in buying an automobile 
that you would use in any business investment. 

—Don't be misled by the extravagant claims 
made for very low-priced cars — nor the claims 
made for a very high-priced car. 

— The features of theGL,IDE are revolutionary 
and distinctive when the price is considered. 
They are built in, made an integral part of the car. 

—None of them are found in very low-priced 
cars. But few of them are found in very high- 
priced cars. 

But Read and See — Then Ride and Know 

—The power plant is a *-cylinder (cast separately) 45 
actual not theoretical) H. P. Rutenoer engine. This Is 
a grade n ever found In the widely heralded lotc-priced 
cars. The price alone makes It possible In the Glide. 

—An improved form, selective type of tranBmlBBlon 
which eliminates jerks when starting and jolts when 
stopping. 

—A bevel driving gear of ample size — held always in 
mesh by its oitm special bearings. 

— Vanadium steel springs which do away with the 
need of shock absorbers. 

— A double-hinged hood — power plant Instantly ac- 
cessible. 

— An improved type of multiple disc clutch that cannot 
get out of order. 

—A lubricating system which iBpositive— requiring no 
attention. 

—A double set of brakes— disti net from the axle— in- 
ternal expanding and external contracting— will hold 
the car on any grade. 

—31 x *>£ tires all around— Wheel base— 120 Inches. 

—All the features of the Glide are built in. It wouldn't 
be a Glide If it didn't have them all. 

—There 1b no more graceful car made. ItB appearance 
suggests strength, reliability and that quiet purposeful 
©erformance which given it,th,e name— Glide. 

— Detailed information will Interest yon If you are seeking a 
standard car of the best type at a price fixed at the poi ot of safety. 
Write us today. We invite comparison and id opportunity to 
demonstrate. 

THE BARTHOLOMEW COMPANY 

Standard Manufacturers A M. C. JVl. A. 

603 Glide St., Peoria 111. 

Glide Model "G" Special Touring- Car, seats ?; 
wheel base ISO inches ; 84i4^-lnch tires— #8,500. 



DO YOU HAVE KNIVES TO GP1ND.S1LVE 
TO POLISH, SMALL TOOLS TO OPERATE 
WASHING MACHINES Oh WRINGERS TO RUN' 

LET THE RED DEVIL A 



fv 





Net 



WATER MOTOR DO YOUR WORK 

Attached to any water faucet will develop 
up to 3 Horse Power according to size of 
pipe and water pressure. Only perfect 
small motor made. Improved bucket 
wheel construction. 6-inch Motor for 
Mechanics, Butchers, Grocers, small tools 
and Washing Machine, % H- P.o n % inch 

pipe, SO lbs. water pressure, 
price $ 6 oath with order. 

4-inch Motor for grinding, polishing, 
fans, sewing machine. Doctors, Dentists, 
Druggists. Net price Motor with Pulley 
J2.50 [ with emery, buffing wheel, silver 
polish and pulley $3 caih with order. 
Hooey back for any reason. Send for Illustrated c:iti». 
Order your motor before Xmaa from dealer or from us. 



DIVINE WATER MOTOR CO. 

BEP'T II UTICA, NY. 



NOT A TOY but a pneumatic 
gun operated by compressed air. 
Shoots with ten times the force of an 
ordinary spring gnu, accurately. lOorlScenta 
pays for 1,(100 shots. Barrel full nickeled, walnut stock. 
The ideal gun for shooting small game, a perfect rifle for target 
practice. Shoots through one-half inuh pine board and more. Fully 
guaranteed. Sold by dealers and jobbers everywhere. If your dealer 
does not sell it, write us. Sent postpaid in U. S. and Parcel Post countries 
upon receipt of price, $3.50. Address 
BENJAMIN AIR RIFLE ft MFG. CO., 601 N. Broadway, St. Louis, Ho. 




A Wonderful Automatic Pump 

For supplying running , water in summer hotels and 
resorts, ssnutoriums, irrigation purposes , da irv farms and 
country houses, the 

Niagara Hydraulic Ram 

has no equal- Requires no attention; ni cost 
for repairs. Write for Booklet AA and guar- 
anteed estimate. We furnish Caldwell Tanks nud 
Towers. N | AGA |, A HYDRAULIC ENGINE CO. 
140 Nassau St., N. Y. Factory: Chester, Pa. 




Detroit 



KEEVEBSE 
GEAR 



STARTS \ 

RE-VERSESV INSTANTANEOUSLY 

STOPS / 



The Simplest, Mosi Reliable, Most Compact and the 
| Smallest Perfect Marine Reverse Gear ever offered 

o outside moving parts to throw the oil or grease, 

tear the skirts, bruise the hands, or 

catch waste. No noise. Manu- 

ured in sizes for from 2 to 8C 

"LP, We carry all si-/es in 

■■stock for immediate ship- 

I ment. Guaranteed for 1 

• yrar. Write for special prices. 

Detroit Engine Works 
OBeaufait Ave., Detroit, Mich. 





20 Years a Favorite! 

Furniture manufacturers realize the great advan- 
tage in perfecting drawer work of the time and 
labor-saving 

Dodds' New Gear Dovetailing Machine 

which cuts dovetr.ils in gangs of 9 to 24 at one 
Operation. Cuts them true and perfect fitting. 
Does away with belts and saves much power. 
Occupy but little space. Free catalog. 



ALEXANDER DODDS, 



Grand Rapids, Mich. 
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